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^o. CLVri. S£CO$D SEItlES. June 1815^ 

iSpecificatton ofihe Patent granted foA?*THONv Hill, q/* 
Plymouth iron-works^ in the County of Ghmorganf Iron 
Ma^er^ for certain Improvements in the smelting and 

* uporWug ^/ro». Dat^d July 6, 1814. 

*' iO aH'to whom these presents shall come, 8cc^ 
Now KK'OW YE, thAt 10 compiiance with the said bro^ 
Visby Tth^^aid Anthony HIH do hereby declare that the 
hdtitre of my said' ibveiHion,' ind the 'manner of per- 
forming Ihe' saoie, are fully desci'ibed and ascertained iii 
Btttnner following \ ihat is to say : My said improvements 
do consist in the mani|Suiatiorls/ processes and means 
faereinltfter 'described and set forth, and by which tlie 
}ron<;6ntained in the s^v.emlsorts'of slags or cinders pr6« 
duced. in, oc obtained from, the refinery furnace, the 
* jptidling furnace, and the balling or re-heating furnace; 
ttd'whicb are produced in consequence of, or by or dur- 
ing- the operations of. Tolling, or by any treatment to 
tiliieh the crude or pig iron 'of the blast furnace may he^ 
br is Qsoaily, subjected. To order to improve or alter the 
j^yality €>f- the same, is by smielting land working mad^ 
'- Van. XXVIL— Secowd Sjjbies. -B into 



2 P^emifor certain Improvemeni$ 

into, or brought into, the state of bar iron, whether odIj 
one of the said several softi of jdags or ciinlers be usedy 
or whether all the said sorts of the sa!d slags or cinders, 
or any of the said several sorts of them, be mixed toge- 
ther and used; or whether all the said sorts of the said 
aiags OF finders, oc apj om or mprf of the sa^d aoris olf 
tbeaa, be compounded with ir6n stones or* iron ores, olr 
with both of them, whetfier all the said several coiii* 
pounds be used together, or whether only oiie or mor^ 
of the sa^d several Gompounds bt usei^ of whether only 
one of the several sorts of crude or pig iron obtained 
frppoi the 9^id slags or ^ind^r^j^ or tl^ aforesaid mixtur^ 
ef tbiem he used; or whether all or any oS ihe said aav^ 
^rai sort! of crude o;r pig iron t?»e ni^i^^d 4od/ui^ togi^ 
^er, or whether they, or apy one or mpr<^ of theo^t be 
mixed with one or more sort or fort? of any other cr^de 
or pig iron and used ; o^ whether 9oty one of the f ^veral 
sorts of crude or pig iron obtained from a^l or ainy or 
citt^er pf the si^id cooipoj^nds 9f ^^ >IM4 fj^g^ PF einders 
with y^m «tpoes or oieij )>e psi;^, p^ w:ti^jth^i^ ^lloim 
pf the s%id laj^-m?o^iph^d »p»v^r^ ^VftpM 9^^4por^^ 
yon Vi? mHi a^d usied tqg?tjw^r,; or iRh<?itlie^ tb|sy o)r 
Hpy pfl^ or wpre of \h^m tis w;fsd with i^py px^ or jswrt 
jp^t ox sprta of wiy ofber crude or p^ wq ffttj v«^i qf 
-phether ^ of my or. either pf ||^ 4l^9t^A ^xifi J^ 
p^dfi qx pig irpp be cp^^ppimM ap4 u^ w^^ ijtAflff H 
W^^n 9fe4«^«J^d from tjie sajd ri%gsLp| f#i^i^ i^i; ir^fm 
|l^'«9l^ tt^vttur^s tjierepf, 9Xiro^1i»^i4^cmp9^^ 
0^ tljjB ^ald #gf or pioders with jrqp n/ioim WW* W<sf» Pf 
^i^lji tl^e 4pfipec) met|i) pf a^q^r ptjipr nfiih^t ^W qitfj 
gpe pf t^e ^^verajl ^rtf of r^efi^e^ vmA ^Wniped jfr^m 

<^ wi4 sj»gf pr #ipdiBrs^ ^r fym A^ w«l »i|«jir« 

tfW?r?9/>. <V £i:PI|i t^jf |D}i4 l^-wepUpg^; wq^^f^m^ih bi 



tft^ «)# fttfy oM or iti^re (rftb«rtl b« uriMd vriih any one 
W iime sort or sdrti of lreBrt«d ttieittt df Any diher iroti 
wASt ttMd ; ot; llfaetM Mj b^ ^f tiM ft^ireM iftrt^ of 
^add]^ irofi obtiiilil^ ftom itie mi iliigl oi* dbd^^l^ or 
Jfh>iti the told mixiilrei tbeHedf. or from the said l^t-in^ti^ 
tibbed toiiip6tlikdsy be used ; or whether kU or ady of iW^ 
^d last-ore A ttdtied |mddled iroois B^ mked atid ttsed td^ 
^ihi^r^ ^MrKetber they or My om 6r more of thetn bb 
^ltiix((d Witk lAy oM di* mone flort oi^ sorts of htif othtt 
|itrddled ifod add iMted. 

And thid my said iinprotements do tf^tthei eoMisf itl 
^e tts^ BHd appliciitiotk of line to ken, sub^ireiitly to^ 
Ae o^eratidos x)( the MaU fditiKee, whereby that quidity 
ik v^, frcftik #hlch the irdii it bttlled told dhri, bownd^ 
,€vef afid irofti ivfaatevef srMntiirito such iron be obtaiii^> 
iiir sii Aciebtiy pi^Vented 6r ^liiedied, uhd by which>tich[ 
ilttii rs rendered more tough wfaeti cbld. 
' And I dd further dec'lare^ thstt in the siid smtiiing iettiBl 
yitprkitg I do uise d hi»ture of Im^ br Ihfie-fttbne^ luind of 
tte tnbstaikce hi #(iich ibe hroa-sipneii kte ^bii^ally 
fotttifd^ flHitd #liri^b is knowQ^ |6 Sdiith Wakr by tk^ MAe 
i^ikiMe tubbkhi whether f^e^ or cateined, consbtihg/ bf" 
y^^ght, of abdat iix t>iin» of good Ilme^stokiei lo ;fivltt 
pmii &t thW fofte i^M^isb. Which saM miittitife t do' 
apply, together with the oth€^ materials dpdrat^ ttpok 
in the iMast' tis^ttm^i fdr die porpoit of produdi»^ a fii- 
sfbie iAh&^ ; dffdl IbM tb^ ^rdpditkHiS df th^ ^id iJoie^' 
Btdneafid mine r'abbilbi eompotihi^ tbe^rd ttHntut^^ w^^y 

ht vMeip wifhdtit lilttteriaAly impairing th€ beneA^M e&* 
fl^dts the#e^f. And that i^h si^mg and ffptKUg by fbd^ 
lAntai Wdrking of the'bksrf fistnace^^ ail or tifif dr either df 

tb« siiid sdrtfi^ of tbe setidf shigtr or ejadier^^ dr (b^ «foi^ 

•«NI m&ittfM o# ibettv of atf €^ ^y o' ^^^t* ^^ ^ *^^ 

BS compounds 



4e JRtf flW< fw:e$tfmn Xmpr^mm^^Ai 

coiiipoiuidf ihereof wtt)> .iroflv-ftt<m6s.Qr.ore8i -w^nr ^^ 
dags or ciAiij^s or Cfprnpouadp lA&t*tnenivoDed) are I^Qa«(i|} 
\(y Hfisifky or otherwise, iq be 'cap^blQ of affpfdingcrodp, 
^.r pig iroD.tp the ainotiqtjQ^ ^p^ypercenUj^fj^er^hqnt^^^ 

bj> i;Miigbt»)I. ijior in 0(der to maifeone cba^ge^ take and) 

» 

u^e^igbtfen cubic feetj by misasurei or about four bui^v 
fh-jed.aud :fif^y pounds; by. weigbt, ;of cok^, and ifroW; 
tb/^^.t^q^^f^d pounds to four.l^undred and tweuty pounds. 
of:tb? J^iji. ^I<dg8 9X ciqdier^ pr the said, ]a8t-*m^ntioned; 
i^i^tur^ iPt campotjndf, and fr^m. seventy pqupds to^ 
ninety-five pounds of the said raw m^ne r^blp'isb9. andr 
frdm.Oq#>]pun^r^d;a,u:d ejlgbty pounds to, two.hundKed^^nd 
fprty ppi)i.^n4s of. the Jiaii^ liwie-sione, pr from one l^unf; 
d/^d- apfl tet^ poiHijiJs^ tq. ope jbo^idredi a^d fofiyfiy^i 
ppuqds of lii»e;.,wi^ichpbarge I dp.repe^f 5\c<jording/;t9j 
tbe.ju^ut^l. .j^nrie^'of fil^l^ng^aqd worJiing the. blast- fu/«^ 
nftfi*£ i{Sah ^h^.S\he^X\^M^ ^Iag3, pr^ ,qinders, of. t^^i 
said last-mentioned; n|ip(turesj or coaippvnd^,,Yv):uph. ftfi^i 
l!ftOJV4i, :Ujf..as8ay ox; ofJl?erw:ise, .to ^putaii^ je.^p^ctiv^ly 
6j^li^,pp^^orJe6stljan.6ftyj?er fifi^^ by V^/gfe^iof crud/^^ 
orp.ig.ir/wi^.are/^equirejd to ,bp. §paelt^d.4n4jM'ork|e4 kX', 
the usual wprking.pf the blast fux^>ace, .it ivhU' 'bf neqeprt- 
sary,, in order to prodiic^ tbebest,effect„ t^^at xl\^ iV^s^Pn> 
tity^apcj pjrpportions thereof, aod. pfjbe;Uuiei-sjione .a^i^f 
raw ijiin^ rubbish tp be ,made. use pf ift .tli^,.cbvge,«f 
aft>re^aid, should be vjajried.., ^ .: . i r , . :,; 

.^t^dtbjiit, as a genera) rple.pf piiaetioj^tp. be jMiopte^t 
and fpljpwed^. I. declare; that I dp mijc all or any DK.€Jtbe(ip> 
of tbe^aid sorts, .of .the -^aidtslag; or ij^i^ders with '^w> 
mipe rubbish, if required ; or I do ipix all pr finy qr .^ir; 
th<r of.the.wd Iast-meutioiied}Coropoi|D.ik with ravf^miae- 
rtibbish^ if jrequiredy until the crude or pigiron con)^joedr' 
in either of ^uch aggregate mixture shall a^^ojunt tp abo^; 
fprly j^ffccnfeojcjesistbao fofty,p«f;ce^f, i(^ Fwh?4ii 

. ..... :. . And 



•V ih^ uneUimg of welding o^, lr)0i. ^ ^ 

And ih^en^ lia order to con^titut^ a cbargei I do take/rpm^ 
^jtbei' prvboth of 8ucli aggr^ate oiixtur^t from tbroi^ 
hundred and, fifty pounds Ho frve hundred, and fifty pounds, 
in the., whole, and eighteen cubip feet ;by measure, or, 
abopt four hundred aii4 fifty pounds by weightji ofvCi>ke<t 
And J dq &\\k the whplei by adding si.^ parlii^ by W^ght^ - 
qf limestqn/e for every five of such parts of the raw fai^^t 
iTubbis}! ,f\s naay have beeji used for. the. pur pose last ^>e-% 

' fore mentioned, ^nd V dp add ^ pfiuch mor^ lime ot; 
Kme-stpne .^s may be.knovvii, by assay or otb^rwisej t0{I^» 
required tp, produce a fusible jCJnder. j 

f And fiiftber^' that it willr be .adviseabia to reduce ibe^ 
^d- sJags or cioders,. or. tb^ said fnixtures of tbO- aaidt 
alags or cioders, pr tfaeraaidtCpnipouDds pf tl^e^aid slag% 
qr cinders,, with the said iron stones and oti^s, apd tbe^ 

* Uaie«-6tope,fit)d raw mitie rubbish afo^saidi^ .previoos tdt 
t^eif \s^\ng put into ^the.blast fqmace, tp abqujt the size ^ 

If bi/?hma,tf rials, are oomnipn'y used in t^he blast fuitiace^ 
And further, I do draw off from the blast furnace the/ 
q^i|f)e;pr pig irop aP[br(^d )^y tb^ said «Ug& or qin)^ers/ior 
Ity the said l^t-meqtiqned 0iiji:ture^ or coqippuads* AihI^ 
I|^ dp v^^^ th^ several. ^prt^ ^ prudp pf pig iitpn obtaiae4s 
fron^r the f aid slag^ or cipjdejjs^ pi from, tqe wd l^t-jp^e;if»^. 
t|oiif d ttiixtur.^8^ Of cpmfi9uq<)f , |p to, bar irpn*:Uji puddli^gi^, 
rft^ie^iog^and Jo|liag,.c;9.mRre(sisingx)r:b^^ prb/i 

ir^fi»/o& P«WliPg» j^ebeatiiag^a^^itpljiug,. pompJEC^siu&fO^, 
hammfring,,.w^citl>ef quly; ope of tjt*^ paid.$fivej:fi,l s<?rta of, 
c^rpd^ orpigjiron |be psediPr^w^ei^r all ^r any of (b^ 9ai4^ 
8f.Yei:a^.9ur.tsof crpde or pigi|-dp.be.ii)ij(|ed.«&d u^edtpge-^r 
tjiery.or wljetber^bey jor /wiy qctepr Wpfe of the^i^b^., 
mixe^ y^'^^^ .^ny 9V^ 9T mqr^sort or sorts of apy otI}er; 
crude or pig i^pp,; fnct nf€|4; or,>v^^ther al) pr;aoj {Ot; 
ejtberqf the afori^said^^prtif^of crydepr.pig irpii bf poip* 

poffpdftJ #94 ui}ffl,vi(idj reftne^ m«H|l phUMM /«?. i^ 
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ihM ' stiigt 61" iAni^t^, 6t him the %tid mixiofett tti€re6^^ 
dr fhim the sftld cbn^dtixidft of the said slags or citideur 
Wkh {foil Btofr^ or ot^, or with the refined metal of an^ 
dfber ifofh, kn& used ; or whether only one of the several 
wortB ot yenned mtinl obtained from the said slags or 
eifi4efs, ot A^m iht said mixtuires thereof, or from, the 
a«M lait^teMtidtted compounds, be used ; or whether all^ 
or ant of the said last-mentioned refined metals be mixed^ 
md usad together; or wliether thej or any one or more^ 
6f them be mited with ab j one or more son or sorts oiP 
refined metal from any other iron, an^ osed { or, whethi^ 
dniy one of the several sbrts of fniddled irpiii obtained 
Atfitk the sale! slags or cinders, ot from th^ tudd mixtures 
lliereaf, or frbttx the laid last^mentioncd cohipoaiiids^ be 
li^a i or whether all or any of the Und kst-mentiocted' 
ipndiBtA trohs be mixed and used together ; or whether 
they, br mytumt or uwire of them, be mixed with wy' 
oJ!fe or ittore sort br lorts of any other puddled iro^n> atrd 

if^d. 

' AMt t db Hiriher declare, that t hatt discoverejd tbui' 
tlii^ additton of Ihire or limc^stone, or other sntecancea 
cboststing chiefly of Hme, anrf free or nearly free ftdt^' 
imy Tiji'^redient knbwn tb hi hortftrl tb the quality of^ihm/ 
yrW sttffieietitiy prevent or v^mtdy that <ittalfty in }rotJi' 
ft(m Wbtch the iron ii called cold-dfiort, and wtfi rMdef^ 
Bifbk ii^it mbre to«gh whew odM. Ai^d I db foftbis p^r^' 
fdU, it the rrbn, howsoevd^' and frbm whatever stlb>« 
•taote tbesime may have been obtaibed, be expiect^ i&* 
prove cold^rfrorc^ add a portibh bf lime or Rmfe-^tode, of 
of tM6 other" sMid substances of which the quantity musi' 
be regubt^d By ^he quality of the hron tb be opetaMi tipoa, 
sM by th^ quality of the iron wished t6 hie produced. 

' jitid ftirthef, chat the said lime or lime-stone, oro^r 
WNfeMHu 'smtflnctBf tnity be added to the iroii ttt any 

time 



Uma plMfiqwHtljr to tb« If djoictioi^ tb«ie«f ia, the MmI 
ifuroac?, »iid prior t^ tbe jroti b^oniiag clottcdf Qf <Mmt 
ing ]i»t« iMiUirej f^beib^ thf 8««;ie be «4d84 tP tba jkhi 
ubile it 48 ia the refio^ery Airoacf or in ^ pi^ddling fviv 
nace, or in both of theasy or previous to tbe 8ai4 if <W 
beiog put into either of the said ftiroaces., 

Aad further, that I do in preference add quick lime 
Instead of Kme-stone^ or the said other snbstaneety ci« 
tbejr of wbicb, 93 to quaotity, wbeospfver and bpwiM^iif 
^o used, may be considerably vftjried to Ibe iroa ia ^be 
j^efioery fumabe mi iu tbe ptiddjiag facntccu 

And I do further declare, thai I do gi^e^Vj S^^^?^, ^^ 
mix or add in t^e re6nery furnace about one-fourth to 
one-third, by weight, of the crude or pig iron, which 
ba» h^n obtained from tbe slags of qindiersi wit}i three- 
jpourths or two-tbird8 pf tbe crude qx pijg uoo wbic^ hu 
JftGfk pbtaioed from tbe iroq stones. 

Aftd I do fu/tber declare, tbi^i for the Q{ieraliota m U)t( 
refinery furnace I do add the lime as U is^ abtain^d froi^ 
|be kiln ia the proportion of frMi . we li^atl)^ to ox^ 
{prtieth part, by weighi^ of the wh^ie H(?ig^t of tbil 
^rude or pig iron intended to be worked ip tbe Savw^^ 
Jlnd I apply about oo^-balf of tl^^ said Upe^ togfityey 
tltfal the crude or pig jroi^ a% it ia tlirowoj ^pon ti^ej^ 
Snf ry fire, and tbe r^mftindtr bom tima t^ tim^ dnriaf 
ik^ course of t.be refiaery , QperafiWir uking ^are not m 
lnlS^r tbe slftg or cinder which is produced to g^t tog 
tfaj^ki nor to endanger tb^ stopping uppf id^ fuiniiae« , 

And I do ahd declaref that m tb« puddjing (i^mim: I 
{ur\b^r ^dd Um«» io the proportion of fA'o» one bundmidtJIl 
fe> on^^igluieib pait^by weight, of the wKoie tfmf^P^i 
tbft iron in the Curii^e ; wJbicb Ume I previ^onfly sUnim m^ 
m^ tapxevent it bf^ing ear^i^d off b| tbe Arfik o£ tim 
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pliHof tBe opcfratibnf wliich is known* to workmen ty tn# 
tettti drying the iton. And, inore(>ter, I liake care that 
thfe «atne shall be Iniimately ibixed with, ^ndMWiBiU^ly 
dispersed through, the^ iron by the usual operatittii« of 
l^uddling, • ' ' . * . 

Xnisyitness whereof, &o* 
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l^ehyi^mionoftWPa1t.nf granted to GEoRoie DunKaqe; 
'^'^k^uirit, of Htimm&sdith, in the C6\inty of Middlesex i 
for a Method' of rowing or pro^eUing Boats and otieh 
• * tesseti Dated 'Jdly ^/ 1^14. ^ ' ; / ' 

..../> , . . wuMP^e. ,, .; . , . 

Oiill to ^hoin these presents shall come, &c; 
yowicKbw V^i that, in dompliaiice with the said pro* 
yiso,' I the said George Dunnage do hereby particul'ai'ly 
flescribe and ascertain the naterie of niy %aid h)iieQitio0^ 
Md inr what joianoer^he'sanae is to be' pei^formed^as fol^ 
fows ; that is to say : Wheretis, in the usual method ^df 
,irowing -the feet of the rower press against a. port of the 
^^ssel us ih barge-row i tig, or in bpat-ro^viDg agaihst a 
Ihced stretcher, which commonly lies across- .the^bdaU 
&nd rests against the sides of it, by means 'of .* which 
itretcheir the rower obtains a purchase, enabling hiitt to 
lipply a. pari of his 'strength to pulling the oar opoitrsf^ 
_Abw/ -my improvement 'consists lii making tbe's^ieleiiet 
-moveable, and in connecting it 'With the oar or ioar6| of 
^iih -an additional ioar or float* b6ard, to be worked eidier 
M the bead or stern of barges, or other large kernels ; ii} 
€$lHer case rendering the stuetcher an ai^tive instend of 4 
imssive* instruQieQt; * And 1 wish ii to be clearly undL^r^ 
itobd,* that making the force of the feet and un^er part# 
if^kie^rw^tx Bm^t the 'laaods ,apd vppier parts of tb« 
^^ i rower. 
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tower, by polling the oar or qai:$ in a contrary direction, 
to the force exerted by the feet, or otherwise by enabling 
the feet to work an additional oar or float board, thu$ 
obtaining- a purchase in the water independent of the 
yessel, is what. I claim as my invention or improvement. 
It is n^y desire likewise, that il may be clearly under* 
stood,: ihftt the ^apparatus used to produce these effects^ 
may and must be varied beyond all possibility pf d^crjp- 
lion, by drawing or otherwise, in the course of adapting 
it to the size and kind of vessel to be propelled, or to the 
nuniber of rowers <to,be employed, in the same vehicle : 
bqt notwithsi^inding such variation of means, while they 
finable, the feet and hands of the rower to pull together 
in.tlj^ ^ame directipj?,. or enable the rower to work an ad- 
ditioQ;^! oar or flpat^board-by bisfeet^ they are to b.e C007 
ftidferied as different wfys of , obtaining the 9anie epd. 

The methods I use to carry tb^; abpve. impjrove(Qen$ 
into practice are, by connecting a:moveabIe siretcber^ or 
moveable stretchers, with the. oars, as in Figs, 1 and 2 
(Plate I.) in the drawing hereunto annexed.^ and by work- 
ing an additional oar or float board with the feet, hj[ 
means also of a moveable stretcher, as in Fig. 3, in the 
said drawipg, as folbws : 

First, in 8 boat where one man only is employed, as 
in Fig* 1>. No. 1, in the drawing hereto annexed^ where 
iA,A, repref^nts a longitudinal section of a part of a boat : 
ati4peo4 Aw^ ^^ thwart or seat .of the rower B,'Vn binges 
^ c^ntref, a light iron frame C C, sixteen or eighteen 
i^^b^wi^e and eight or nine inches deep. At the tip- 
.pejT forfi^i;s,of this frame, D D^ let. there be sockets made^ 
in birder to receive two light iron^stanchions £ E, made 
4of sp<^ H"S^^ ^^^^ when shipped itito the sockets they 
,niay stand from sixteen to eighteeb inches, or more if 
[faec^ssary^ above the thwart., The fpper ends of these 
; Vol. XXVlI^r-SEcoNO Series. C stanchions 
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ilanchions should have, an eye; throush which a top^ of 
line may be fastened ; and the other end of such rope or 
line F'F should be formed into a small loop, jtist suffici- 
ent to receive the handle of the o^r or skull. - From the* 
Ipwet Corners of the iron frame already described, two 
(bin iron rods, G G, must be attached, rtmning' in a dU 
tectiorts towards the stern of the boat. The e*h*r» eii*^ 
of thes'e rods must be screwed, or oihenNris^ fastened,. I* 
i moveitble stretcher H ; which stretcher must be made 
to run on two small wheels or roHers I, Prgi 1. ' 

No. 2 corisfets of a front view of the iron- frame, 1, ly 
to be suspended from the thwart, a stanchron but of th« 
'docket i, a stanchicAi $hi{>ped in the-ftame' S. ¥b6 
stanchions bdng plated in the sdofcets; tfa^ loops %l^iE% 
put over the ends x>t the oars, and, the rower having 
placed 'falobself on the seat, with his feet- resting bn vhM 
moveable stretcher,* it h cfbvfofus, that wheii he pulls the 
osirs with his hands be must push the stretcher with 
<equal ibrc^ tiith his fe^t; and it is equally plain, that 
this force, so applied to the stretcher, must immediately 
pult the oars, and thereby assist or ease the labour <yf iJbe 
rower. 

Secondly. Fig. 2, A A, in the dratwings hereto M^ 
ne^ed, represents a longitudinal section oP-a part otf a 
boat in which two or more persons raw togctiierw *l4i*^ 
stead of the iron frame beftJre described, let art* iron* rcftl 
pr bar B; having a socket at the top tof tteeive- 1^ 
stanchion, as iii Fig. 1,- be suspended by a'hinge', or dh 
cehtres, from any convenient pctrt of the boatrf^htetidfyf 
the head-most rower: tli^ lower efad (rP this rod oi^ ItUk 
must be fastened either by an ir^n rod, or b^ a Vopte; €J, 
\o th'fe 'head.&bsl stretcher*/ The stretchers D miitt 
run on'roney-s, as before described; the'numberof tfaett 
iorr^bndingwith the number of ro<vei*ias inAe tfsnsH 

''^ Thetdod 
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muAoiM rowings and ibej otMt all be caant c ifid eilber 
Aty iitui nods or ropes passing froip one to the otbeh To 
-^km Upper end of the staochion E a rope F dost be hkh 
lened, which from theuoe will pass aloag the middle of 
.tbebuaXlowards the ster*. At a comreDient distance 
i^liead of e^ch row-look^ a line G G 6 G, having a loop 
«t the end of it, must branch off from the last-neat ionet^ 
Mpe, and there l^eing as niatty of the l4st-nientiooed Unte 
•aa oarsy emA loop smisI be. put ov«r the haadte of the oar 
ft is designed ^o pnll id the act of rowing. 

Tfairdiy* The tise«f a moveable atretcber iriU enable 
iite fovcr ao work asi addiiionid oai: or float board witk 
bis feety as ftt Fig. d, in the drawing hereto anneled, 
Jwhvre A A vepreaents a loogitudinal seetiotn of part of a 
^MLrge^ tod he may ibas obtain a v purchase in the water^ 
instead of ^pibtaining it in tbe^saal way on the Tetad it^ 
imlL To effect thisy to a moveable stretcher Q^ made as 
Aescnbed in said figure, two iiren rods, or bars of Hard 
^ood, 'C C» mnwt be attached. The other ends of these 
i^och or bars most pass tbrongh the barge or other ves^ 
eel; an4 with these an additional oar or float bpasd mast 
lie connected aad worked. A weight D must be sosw 
pended by a. rope, which running over the pities £^ 
wmd Isa^ing tbe other ebd fastened to the staple F^ verves 
to ru|i the stretcher back as soon as the rowfr has step 
ped.off it» plcpamiory to dmewiiq; bis stroke* 
y In witness wberrfbfi Sua 

* ' a • I m 

Hemarks by THfe Patentee, 

. Prior to obtaioing a Patent for an improved method of 
fowing or propeUing boatSj^&c. I endeavoured by re* 
ji^ated eKperimeois, made by means of weights and a 
. m^i^diine cpa«trupted far that purpos^ to qscemin the 
' . * , C a exact 
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icxact' amount of advantage which such improveinellt 
'vroutd product, particularly as it iapplies to the most isiiii-* 
-file appiicii^tibn of it; as deiioeated at Fig« 1, in the draw^ 
ing annexed' to my. specification. ' 

^ The conclusion- arising from these experiments 'liras^ 
tl(«tib^ use of -a 'moveable stretcher would render any 
f|ortioo%of {Strength employed by the rower more efBcidKit 
^tiiaq wben^exertied in* the iMtial way, to the a,mount of 8S 
per cent. This appealred to me a Tery great iovpro^^. 
^ent; and in practice I expected to see the boati move 
tlMTougb the water .'with an increase of velocity^ corre^- 
isponding with this result, makihg a^proper allowance for 
additiotml friction. ' 

r'rUpon trying my improvement on the water/ 1 found 
tkfe jevent did not tally with my expectatioll's. After re^ 
peat6d trials,> by rowing a given distance, first in^ the 
ii6Qal way, and then with the improvement, and care- 
folty noting, by means of a stop-watch^ the difference of 
titne employed lurder each operation^ it was found that 
the increased velocity amounted to about 11 percent. 
oply in fevourof a moveable stretcher; but this, with an 
AHowaikce for increase of. friction, was but a moiety of 
the fexpected.ad vantage. ' r 

Jn trying these experiments, the rower started in th* 
common way,and'exerted his strength as far as be thougiyt * 
was consistent with a reasonable continuance of such la* ' 
hour. He designed to make use of the same degreerof ^ 
effort when trying the improvement; this equality of ^ 
hour he could not employ, for he found that when tlie 
feet iassist the hands, by means of a moveable . stretcher* 
his labour, while obtaining the above-mentioned increase 
of velocFty, was veiry sensibly diminished, and, aqcord-.^ 
ing to his belief, to the amouint of 16 per cent, at least. 
Of'cfourse thSs decrease of labour was matter of opinion. 
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.itDjS* could Dot b^. measured likjeJn^reaseci^velooity ^1^ 
a very, competent judge, aCies. repeated trMJ«> waiJIilIy 
satisfied that a. great diounutjon QflabouK^was.ufHitteftliQti* 
-able, and that the aoiouot. could, not be k«k^tluuji at' 
above stated. . ' ^ 

From these data I conceive myself justified in efvdud*^ 
lag thai the resuk of my experiments^^ madeby^m^ans of 
^eights, 8ic. was correct; that the improved m<^'tbM 
possesses an'actual ad vantage over that in com m on use tb 
^h^ amomltof 33 and 'a fraction percent; and, -finnHy^T 
that this adyasitage is pretty equally divided betweien'ilit* 
creased speed a«d dtfuinisbfid labour. In bthter words, h 
-man will propel a boat something more than five mil^, 
if assisted by a^maveable stretcher^ in the same time tbn^ 
in4he usual way he would require to row four miles anA 
a Jhalf, and that he would perform this with one^stxt&i ' 
part less labour. / * 

I am convinced, from various experiments, ihat' any : 
considerable' portion of purchase obtained by the.feet^of 
the rower,, independent of the vessel, 'would add greatly 
to the propelling force ; but as,. owing to indisposition^ 
I have not ytpt been able: to ascertain, by actual practice^, 
the advantage which I flatter myself will'resuh from tb^ 
application of my improvement to larger vessels, as deli<^ 
neiate4.at Fig. S pf the above-mentioned dr^iwittgi I sifaall 
resarve .any farther remarks- on the subject for a future 
opportunity. ' ^ 

■ . . r ■• » ' ...» », •' 

N. B. In order to shew the, connection between., the 
lines and oars in Fig. 2, (Plate I.) the latter are drawn ia 
a vertical direction. When the oars are in a rowing 
position the lines and rope pass along the middle of the , 
boa^ and do not incommode the rowers, . ■ 

... ... -.-. / ■; ' . \ . - J.\* 
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^ I>i»ox^>^£bttofft, fiiiMi Cmnty of Mi/Ukux, ^em-^ 
' Utmmijm if MiHu^ ^f mobmg Types or Ckuhactt^^ $o 
: At «fl^# Hi Mff^ cf PfintiHg. 

Dated October 3, 1814. 

..V J|L O.pll to whom these presents sbfiU pooi^i H4» 
^y^w fNOW Y|^, that io compliaoce Tvi^h th^ said priK 
^irifo^I the said Atnbroise E'lrmin Didot do hereby declaive 
Uiat tfie ni^tare of a^ said ioveotion, and tb^ CDaoaer of 
Jf^tfofmipg ^h0 sao^e, are particularly described and 99^ 
^^eitaioed in oianner following; that is to say : In all the 
kinds or descriptions ot letters or characters formedy 
iMde, or used, in the writing called Komait text, ofr 
inn^iMng han4y or any 'Other h^Qd, consisting iiK>r$ or lesa 
pm hair strol^es or fine lines froib letter to letter, 1 do caii 
ny types in a mould as usual, but I do prolong each of 
4|mi QOQBecting extremitief of the letter severally and re- 
fl^fciiv^ly f9$p the body of t^ qe^Et suisceeding letter, 
4f ba^vfr mi^ be the angle or inclination of the said let** 
l^f or extr^mift^es with or unto the line to be formed of or 
1bjr snob, letters, so that the place or point of function sbafl 
ihereby be. rendered complete, and without any intetv 
aiioe upon the prmted copy to be taken tberefrotn. Aod» 
farther,., with regard to such letters as bav« an iticlin^r 
tioa t>r slope in^ the fac^ thereof^ (as is the case witb 
most kinds of the writing in coYnmon use,) I do> by snitv 
able alteration in my moulds^ cast my types, and -the 
^ftrds add st^ahivS or tails thereof, \iirith the same, or 
il^dfly itie i^iame, incltdation or slope of siirfac^ as afore-^ 
JMiiE^ ti^ltii y^gdrd tb the satd fac^';^ so that instead of the 
lype^ t>eifig $$t up ot" composed as usually is done with 
common types, t>y the coritact^of fafce& at right angles to 
itife line or direction of the letters^ my said types, las(- 
. • •. . ' mentionedji 
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mentioned, are set up ^ cmafolaed bjr ibe contturt^ a0 
the incUned or iddped Mir&ees tbereoF. ;AQd wbtfrtaft ilf 
Will follow^ by neoessary eonseq^oeaeeof the deoM]|MMW 
tion of obliqne force, that the aetion of die tffiiai 
of securing the line dtf tj-pes in their places woiiU 
tile said indined or slope surfaces to slide upoii 'jeachr 
6ikker more or less, and woaM, if i^t rtmedied^ b^ 
productive of bad fitting and other aoxioii^^efiibetsir 
now I do further <ieelare, that by a suitabie c^llg»ra« 
tion of the said moulds, I do cast eech«f iiiy 8fid>typw 
with a protuberance or projeo4Jiig part ftom oi»e of me 
sai^. incliued or slope face^ and a cavity or iad^taa 
tion in the othej pppos^t^ itxcliQed oi sIf^(V^ face. Andl . 
do give such positions and forms, oi|tline^ or figures^ to 
, the sai^ protuberances or projecting parts^ and also to 
the , said ca,vi ties or indentations as that the same nxay in 
an/ M)w.9r]ine of types duly domposed^ .either lit in^ 
^acb other in. succession, oif become so. applied tORetner 
fts firmly, steadily, and e*0ectually, to prevept any sliding 
of the said inclined or slope suxfaQ^s^'upon each o1her; 
-pr otherwise I do, by angular or curv.ea (Jeviatioas, forfjii* 
in or as to the straight direction of the ssaA sur^<^s reii« 
der it impossible that any sliding should take place thS:-* 
tw«eH the same. > . .'^ •: ' 

I 

And, lastly, wkereas in many of ihejoini«f^:olktt)«$?f| 
n^hether inctined pr upright, by hair airokea^ilfiiiCib^^ 
ibe kair stroke is required to be mad^i^idi suoh.rarklMi 
of' 6ire^^iofi^ (as, for example, ivb^ea tiie\laltef.a.iafQlr 
lowed by the latteci n^ta^e/aswitt not atlow/tlie ixiQi^ l# 
he eavried aei^ss tb?e pJs^eoljuDodoci of the typeaiwiltb- 
tnjii greatly iinpiiif^illiioii|eailDeS9 thereof; I do im tUp 
tad tbe-^^itce e«ae^ oiifia^iiayBaienoe jnay .i«qirifie,-Wit 
MljToaet separate types far tcpar ate iettnt, hntako^^ifr 

♦ Compared witff the record, ' ' ' ^ '^ '*'^ 
fM - the 



<he parts of Jetiers 'needful or €X!pedient to be set or Copt^ 
posed' togietbeif ; ajld t by' that inearis I ain enabled to ex* 
wute the. mostdlfficuhor inconvenient joiaiDgs u(>on thfik. 
fiKreof k type^. or in tb^ middle of the sdid face, inst^s^c); 
of being obliged to mak^ all my joinings at the placn. 
irbese the said types are in contact, and caninsert or u^ 
any (Connecting. ligatures 'or joining pieces or stroke* 
irkicfa may be fitting; coniveaient, or stiitAble to the hand 
oc ^kstrtption, or kind of writing or printidg/or ii| 9thf] 
atfaer lietpect faovsoever. 
luwitnes^'Whereof, &c. 

\ 
» * J * 1 • • • 

■yiiiii ■.#■■«• ... j< ;; i . /; a....... . « , i.^ , ■■■t«i,' 

^ On Agricultural Chemistry.' 

JExtracled from Sir Humphry Davy's Lect^rff» 

■•• 

< t.. • ... • *. • 

Of Manures of vegetable and apnmal Origin* O/tAe M4in* 
uer im ^hich they become the Nourishment of the 'Pi$mt, 
Of Fermentation and Putrefaction, Of thk different 
Species (f Manures of vegetable Origin; of the different 
Spe^s ofdnin^l Origin. Of mixed Manures. General 
Principles mth respect to the Use and Application ff 
iffeh Manures. 

OIR Humphry states, that certain vegetable and anir' 
mat substttQtfies intrbduced-into'tfae soil accelerate vege« 
tation and, increases therproduce of crops; is a fact khoiva' 
sintoenbe' earliest peiliodv of agriculture ; but the manner 
in whiob'ili(|iiiurrfS'at;t,' the 1>e8tni0des of applying thetei^ 
tbeiv 'rclatiw^Viiltiisvand-dar^bilil^yy'are still subjects of 
^scotf^on: In this Lecture ^le Isjays) I shell tsndeavour' 
<o:lay 'down some 'settled; prindprjevi^ these objects; 
ihfy^'aiie >capBblerof. betog juattriallj^ elucidaft^d by the 
xtcent/discbveries in chemistry^ andl ne^d^pot'dw^U'oti 
their great importance to farmers* • > - 



K.Tbf. [^re% in .the fibres of ib« mots.ef plaofs are at 
i^aiali,. that jt.i^ witb difBciiUy they can be (JifieoveFed bjr 
^e miproscppe; it is not tbevefope probable^ tbast 9o\\i. 
|iib$tat|C€s can pass iotp tlmstfroip the soil*. I triad aj^ 
^periiBQOt^Mii this subject; sonie iiopalpaUe^ pc^demi^ 
^larcpal prqfiuraid l^y washing.gup^po^^fO aad^disftjipik^ 
i^th^ 9t^pJh|]f by beatji^ wfts PJff}^ j« \ P^*?\ ?o**^'fit 
i^lj.pur|i,. wa^?^.ia, whic|i; ^,pW ,q( .J^Vg^^ 
MiitW r^ ^':»?.^?ot9 of the {^%t, W?re\pi5fny ,gp^ief#^ ii| 
^oolact with tbe cljarcoaJ. The ei^p^ijjq:jpp|.w^iiWii|^^ 
in the beginning of May 1805, j^e.^rmiiith of tbcp^^pt 
W?asL yery vigorous dpriog a foftnig^it, whca- it was teBen 
<»iH^f the.pbial: the roots wisrectitthroagfaiii dlffilrent 
)tart4v h«t no csbbotidt^^dus''WiktW.W)tiM- be dis^ovisreA 
if^ thigiif^limHitelle^ i»e s«BfeM«iC^WH^ 
coal,, ihotigli this OMist bavebeim the caae had the efanr' 

' •^%«b$ta«ce iis> %Siore ne^slmiy iD> plliiftif^ibM >N!r- 
I^MNIidsttUsi^f^ ;. aiiS ifythis €^^ be iotfodNic^d 1«^ 
t^^^l^ttvB of •pla&u i^scepii^ ill a ^(e^f s^^ivibn;:'t1lj&e 
i^-^^ety! reason to suppose llhatolbei ^tlbst»D^»]|^iHl^ 
a<IAttal 1^11 be ia tbe same case. '• * * ^ •! 4tH 
: I Simt^df by some experiments made, ill' iM^y^tHM 
^nts ioAroduoed. iat<^ stiioiig Are&h solotioos o£ ^uMj^* 
xpiJbQilage,. tanning. prJnfiipie, Jdly, and otber sutKitsarAsQS^ 
died; but that plants lived in the same solutions' ^fter 
t|^y b^4 f^roMnted. i^ that tio^ I. supposed thift rer« 
i^p^^tiofifiras necessary to prepare ^ food oj^ jplai^s ^ 
1^ l;hiRye.siiiee found that dse deleteriiaus effejpc of the» ^ 
i:etcent, yegetable sdutioas wm owing tb tbeir bejn|r i^^ 
QPtpifl^ini^ed ; in oonaeqii^nee of «rhich the ve^t^blW^^ 
€Hrgaa9>>Mre piiababli^ cilo||g#!d ivith solid mektl^rym^ tfyi^, 
ttanspicationt hy tbe lea^r^es prevented;^ In the begiW-^. 
Qliig.iOf J)me' kavthe nest y^ar,. I osed ^olutioni^^ ,df iiie^ 
.JToL. XXVIL— Second Sbriks, D iame 



IS On AgficuUwtal Chemiiiry. 

sanke sabMnnces^but so much dilutedi (hat theft jra« 
only about one twO'-handredth part of solid vegetable or 
animal nftatter in the soktiOn's. Plants oF mint grevir 
luxuriantly in aU these solatiohs ; but least so in that of 
the astriDgent matter. T watered some spot« of grass in 
a garden with the dilSerent solutions separately/ and a 
spot with common water : the grass watered Mfith soIa« 
tions of jellyi sugar, and mucilage, grew most vigor* 
ously ; and that Watered with the solution of th< tanning . 
principle grew better than that watered with commoii 
water. 

I endeavoured to ascertain whether soluble vegetable 
substances passed in an unchanged state into the roots 
6( plants, by comparing the products of the analysis ^ 
the roots of some plants of mint which had grown, some 
in common water, some in a solution of sugar. One hun- 
dred and twenty grains of the roots of the mint which 
grew in the solution of sugar, afforded five grains of pale 
green extract, which had a sweetish taste, but which 
sli^htiy^ coagulated by the action of alcohol. On$ hun* 
dred and twenty graitis of the roots of. the mint which 
bad grown in common water yielded three grains and a 
half of extract, which was of a deep olive colour; its 
taste was sweetish, But more astringent than that of the 
other extract, and it coagulated more copiously with 
alcohol. ' . ' » 

. These results, though not quite decisive, favoijkr the 
qpinion, that soluble matters pass unaltered into the roots 
of plants; and the idea is confirmed by the circumstance 
that the radical fibres of plants made to grow in infu-^ 
ftions of madder are tinged red, and it may be considered 
as almost proved.by 'the fact, that subsunces which ara 
«^n poisonous to vegetables are absorbed by them. 1' 
i4At^oduced the rpots of a priuaroie into a wtak sokitton- 

V i ; . • / . • • of 



OdJgrkiilfiiralCHenmtiy.: Id 

<yf bxyd of irp\i ia vinegar, wd suffered il to remain in it 
till tlie leaves became jellpw; the rpots were then care-». 
f^lly washed in dh^titled wateri. bruised, and b()iled in a 
smaU qoaolity of the saoie ^uid : the decoction of them, 
passed through a filtre was, examined by the test of in- 
fusion of nnt-galls; the decoction gained a strong tint 
of purple, which proves tl^at solution of iron had been 
taken up by the vessels or pores in the roots. . 

Vegetable, and^anhnal su balances deposited in, the soil;, 
as is abewn by Noiversal experience, ate comumed during, 
tbepiiocess of vegetation ; and tbey canr only nourish the 
plant by aflk^rding solid, i^^^ters capable of being. dis« 
aofved by' water,. or gaseous ^bgtances capaible of. being: 
ab«orb®<d by the fluids^inrthe ledves of vegetaj^les ; bjit^ 
such par49 of. ihem ; as are rc;adered gaseous, a^d that 
pass ittto the Atmosphere, Qiuft produce a.coBipacative\y. 
smaU effiscAf 6>r gasses soon i^ecome diffused thrQugb the^ 
mass of the surrounding air. The great object, in the, 
app\icaUfH> of, .manure should be to make it afford as 
moch. sol ubte. matter as possit)Ie to the roots of the plant ;. 
«Qd4balia a slow and gradtial manner, so that it may 

• 

ba.<miir^ly^x>nAnmeil in forming its sap and orgjinized 

partis n' V ' , , 

. klocUajginous,. gelatinous,, saccharine, oily, and extrac* 
live fliitds, apd solutiop of carbonic acid in water, are 
anbstanpes that in their unchanged states contain almost 
ail ikkti principles necessary for the life of plants ; but 
ib^rQ are few cases in .whicjh they can be applied as ma- 
Bores in t^^eir pure forms ; and vegetable manures, in. 
general, contain a great excess of fibrous and insoluble, 
matter, which must undergo chemical changes befora 
they can become the food of plants. 
. It will ,be proper to take a scientific: view of the na- 
ttu^ <^i these changes} of the causes which occasion 

Da them, 



tbefli, ABd'^Mcb decelerate or. retsnrd tlMin ; and'oftfafe' 

^ If atiy fr^sb >regetarble mMte^ which contains. 8QgiM*^< 
nitici'fe^^^' atai'cfa, oroilVer ()f tiie vegetable o^mpomviiM' 
sdhhUt in >at€r, be moistetted and ej^posed to air, At at 
tto^eratur^ froiir 5^"" to 60"^ <yxygen wiH soon be ab*^ 
s6rbed/and carbonic acitl fo^m^d; heat will ht profikioed^^ 
and elastic flalds, principaily clirbonic acid, gaseoua oxyd' 
of cArbon; and faydto-^carbosatie will' be evolved ; 4 daork 
oblbtitecl H^^iid, of a slrghtly soar Or bitteif taate^ will: 
Iftew'is^ be fotm^d ; and if the process be suiFered toucott^' 
ttAu^ tot A tllne sulBdently Ibng, nothing solid will re^* 
i]saiii/ earcidpt earthy aiid stilin^ nliiitef, cdkNined black, 

by ehafcoki: \ 

The dark cdloi^ed flni^ forMed in th^ fermentatioiiv 
always coiltaitifs acetic acid ; And when albttDipen av gks* 
t^n esiflts in' the vegetable strbstatice^ it likewise oontMOSr; 

Id t)ropdni'6h lis ttiere is more glntefi, albonieBy ^. 
matters soluble in watet in the vegetable'CHubsti^iiees eac^i 
posed to fertnebtetion, so in jprof^ortibOy all other tirOoi^M 
stance^ being e^u&I, wMl the [Process be tiio^e tupid*: 
Pure woody fibre alone undergoes a change very slowly ;r 
bnt its tektuife Is broken ifdwu/gnd it is «adly ieioWed 
into new elem<intf(^ when teijted With sabstafieesni^^fe UmU 
We tb cSbaflge; contftirimg inbr^ oxygen and h3^l>0j|€M/ 
Volatile atid ^ied oib, resins and wa:^^, ai^^ m^n^; s^dej^ 
tlUi^ of ' diiinge than \vbody fibre, When eitpoi^d^o air' 
and wat^r ;' but much less liable-thto the ollh«^'V#get»Uiii 
coktipbttnds ; aibd ev^n the most inflaminlibl^ ^tlbatMMiy* 
hf'Ait absoiptidn of ojtygeh, liecboM^ g^a^oally sl^aUp 
in water. 

' Anlktial mMtei's ib general ate more UaMe 4d"di04in- 
pdte atak trgttkUe stttettm^^s ; oatygifii {§ abSdH>ed, M« * 

V carbonic 
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carbonic acid >»nd ;artitaik>nifr fofM)^d in liie ^irocM'^rfl 
their putrefaction. They produce fottd compound elas- 
tic fluids^ and iikew}fle^2ote:.they afford dark coloured 
acid and oily fluidsy wtl leave a jesiduiim of salts and 
earths mixed with ciarbotlaceanji. matter. • 

The pritioipid aubstanees ivhidb oomliitiit|» the diflbtttit 
paMs of asimaifi, m which ai^ibiMtid in !tbetr ihiood^ tbMTi 
^eereiions^ or their exfaefnentt, are gekriiMi fibHh»e> ainK^ 
C08y faitij or^ly nnt^r, a}bitmeQ> nriea^' uric acid^'itftfi 
dMfaredC acid> sidiiM^ : atid caitby iDfltters. . r. > 

Of these gelatine is ttie tdbstadce wbtch ithM ccuM^J 
Ubed widi wiMiei! forms jellyt. It i» t^ery liabie' to piit#dbc- 
tiofl. Acxrording td MM.:Gay-:Liissflc aMl fhthatdy it^ l»I 

cMiposed ef 

47*88 of carbon. ,/ 

,; 27.907 of ^xyg^iy^ . . .^ 

7.914 of hydrpg|««,. * 

js-oee. . / ., : \ 

These proportions cannot bei<5oa»idiifed as^d^fidlleVfd^ 
they do not bear t&^each otb^rtbe <rkkM of wstf i^^' 
nidlipies trf* tb^ ntimbef r^pree^lirig the ^l^iti^U ;• fhd^ 
ca06!seeil)s4o be the same with other at^inat cKHti^odnds ^ 
and «ven in vegctiible aatslfUigei^ in g^tteril, ^i^^{ip«a»' 
from tbe statctnenis giVeti In the Third Lc<dtniN6, the pi'o*' 
p^nbns are for ffom hbvfaig tbe sam« sittipld reiafiottfru^^ 
in t^ binai'y ooiiipotiRds «et>d|>k of beitig Ifiad^ arlifi^ 
ciaily, such as acids, alkalies/ oxyds/ and in salts. 
' ^iFUfrir^ 6dhstito4^ the baiis of the tnu^cokr fi%r« t)f 
animals, and a similar substance kiay be obtaili^d ^tti&S 
recen; fluid Ubod; by ^tif^ring i« wnh A i^tick tbefibrine 
will adhere to the^tick. ' it i;i not ^l^ble 4n water ;f but 
by the action of acids, as Mr. Hatisbet 4iail shewn, it be- 
ofiMB^i ' «»hible^ juid MalogMd M g^f liie. if is llfes ^(ft^ 
posed to pauefy than gelatine^ A«clA4i!>g to MM. Gi^^ 
.J Lussac 
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d£. OnJgf&UIl$tralCiemhifyJ ^ 

Lussae and Thienard„' 100 parts of fibrine contata of 

GarboD, 4 ••••53.360 • 

Oxygen •••;•• 19*685 

'Hydrogeo . .. • • 7.0^1 

Azote^; 19.954 

: Mucus 'IS very anak^gous to vegetable gum in its chs<« 
luciers'; ,ahd :as Pn Bostock hks stated, it may be ob« 
tailed by.eyaporating saltya^ No experiments ha^e been 
nfladelipon Its. analysis; but it is probably similar to guili 
in conipositioQ*. It is ca{jable of -undergoibg patirelac- 
tim, biQt less 'rapidly than^brioie. ' 
. utnimalfat tod oils bave not been accurately analysed ; 
iMittth&re is great reason t<y iluppose that their composi- 
tion is analogous to that of similar substances from tba 
vegetable kingdom. * > 

Albumen has been already referred to> "and its analysis 
stated in the Third Lectur^: . - ^ 

^Urea may be obtain<ed by the- evaporation of human 
i^'i^e t)ll il;'is of the'consbtehce of a i^yriip; and the'ae* 
tion of alcQiipl oa the ci^^ti^iine substance which forms 
tvb^U: the. evdpo/ated matter .cools. . In this way asditi-. 
iion. of urea in alcohol. is pro.cured|. and fthe alcohol may " 
^^. separated from theiujrea by h^at. ! Urea is very solu** 
Ue in , water, and is precipitated fromt water bycKluted 
nitric , acid in the form of bright pearl coloured crys- 
tals; this property^distinguishes it from all other animal 
«ubstances. . ^ :.. : 

\ ^6cor<)mg to Fourcroy aod Vauquelio, HX) parts of 
urea wh^n distilled yield ^ 

. 92.027 partii of carbonate of amnioniia; 
4.608 carfooretted hydrogen gas, 
SJL^S of charcoal; . . 

Ur^a, .parcieotarly when mix«d with albom^or gelatint^ 
fifiadily iiodergoes putrefaction. 

Um 



Oil AgrienfiuMl 

Tlrk aiid, as has been shewn by Dr. EgaD| may be bb^ 
lained from human urine by pouring an acid into it; and 
it often falls down from urine in the form of brick co* 
loured crystals. It consists of carbon^ hydrogefii oxygen, 
and azote : but their proportions have not yet- been de^ 
termiped. Uric acid is one of the animal ifubstaiices 
least liable to undergo the process of putrefaction. 
- According to the different proportions of these princi« 
pks in animal compounds so are the changes they un* 
dergo different. When there is much saline or earthy 
matter mixed or combined with them,, the progress of 
their decomposition is less rapid than when tbey are 
principally composed of Ebrine^ albumeni gelatine, or 
urea. ' 

The ammbnia given off from animal compdnndsin pUf 
trefaction may be conceived to be formed at the time of 
their decomposition by the combination of hydrogen an4 
azote ; except this mattefi the other pr<vlu6t3 of putre- 
* faction are analogous to those afforded by the fermenta^ 
tion of vegetable substances ; and the soluble substancef 
formed abound in the elements, which are the con* 
stituent parts of Vegetables, in carbon, hydrogen, and 
oxygen. 

Whenever manures consist princijpally of matter solu^^ 
ble in water, it is evident that their fermentation or pu- 
trefaction ^ould be prevented as much as possible; and* 
|;tie only cases in which these processes can be useful are 
when'th^ manure consists principally of vegetable or ani- 
|nal fi1>re. The circumstances necessary for the^pntrefec- - 
tion of animal substances are similar to those required for 
the fermentation of vegetable substances ; a temperature 
above the freezing point, the j^resence of water, and the' 
presence of pxygeii, at iefastin the first stage of the pro*^'' 
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aeUop«,M4.jyi^«j|^e^.(o^,jl]ii^'e;^^ .Tti^. )»s|i of 

«! «Cfi0Wt of wUeh b«%,]i;^^K^|{i|^,{i^^i|I^«,<f^^ 
4f|^e^,up9a tbf^.^x^l^iiwjif ,jpi¥^ if by 

getables ; 80^dei;ipg^or c^fji(?nijng jt^i^lWIP ^^Mi J9H^ 
lb«^ v^SiBfel ak-tigju ; aqd tbeaJc^ff^i^t.Ji^^w^Bed 

||b«if^ea(,pr yfeg€t#^» prQPfJ[i(W io^^i Ifh^Uni^P*^ 
Qi^f ij^ i^ pfwM^ tJH4 .tJi$if«9^U l)i|iiPt^ of >pxj|gf% ri^f- 
BWipiflg iA; the v^3^^ ia .ai)iwb^4 .;,49f: ^ ^pQ^i^iag #4 tij^^ 
9^4 ^ra«i fl»nMlF ,¥W<5l» hpd, bjigft j6Il(^ witl^rMw* b^^f^ 

^ rairDut^. ^ntil^ ol; ela^ti.c .fluul,i)if|*>cb,^QQi?idi, k» piP> 
enured frojp it.wasain^xtuf^.ji^^c^jflfaQ^ic acid.g^f.w4 

,^ Wi^r^ fPfiat or vpgetflj))«ia<^i3 tft ,b(9. jpr^xeii^ W « 
l»rge;S^^et for thjeusp c^ tjje ^v!^ aimy fo« i^fRf^. 

qpap^Hjr of .4g;atfbopiQ;^PHii ))Ji<lf4)CKhrO^«^4!¥W» JJ^ tk% 
X9»a^ b; laf aM c^ .^ 4tofi»(p|^^«^g^j^a»^ fAmil^i tOi Jtb^ 

ti^ sii^tapce would bf^OIPrf ^(^$^i|^I|}i: pf€yfj|||le^. ,,Ndr 

^ttQ ^^\4 i* tbi§ 6§sf ,^qi|W.ih»ive K)ogi u? :^r#, bj^: 

fttreDgth of the vessel would .be proyed by the proqtii4» 

No 



On jigrtcultural Gkemiiiry. %5 

Ne putrefaction or fementaticm can go on siritboiit die 
feneration of dostic fluid ; and pressnre would probably 
act with 86 much efficacy as cold in die preservation of 
aoimal or vegetable food. 

As di&rent iftaitiirer contain different pcoportions of 
the' elements neceesary tp vegetftion^ to they require ti 
dtffefent trektmefK fo enable them to pfoctoee their full 
effects in agriculture. I $baH therefore describe in detail 
the pvopertiea and nature ef the manures in cteomon «se| 
atid give sosae gewral rieert respecting the heat modes 
of pfeserviog and a|>plynig; them; 

- All gf^sem utccuient flmaiU coiitain saoehariiie or mucila^ 
ginooa matter^ «riih woody fihre, and readily fecnif dt^ 
They cannot, therefore, yi intended, for mannre^ be used 
too soon elifer their Uealh • 

Wheogfvm €top$ are to be employed Cor eoridiing a 
soil, they. sbottU be ploitghect in, if it be possible/ when 
in flower,: or at the time the flower is beginning to ap-t 
pear, for it it at. this period that they contain the hrgest 
quantity of easily soluble matter, aftid that their kaves 
are most active in forming nutritive matter. ' Green crop«j 
pond' weedayj the paring of hedges or ditches, or any 
kind ^of fresh vegetaUe matter, requires no preparation 
to fit them fbr manure. The decompositioci slowly pro^t 
ceeds beneath the sod ; Ae soluble matters are gradually 
diflidved, and the slightett fermentation that goes on 
cheeked by the want of a fl'ee communication of air^ 
tends to render the wooidy fibite soluble without occasion** 
iflg the rapid j^ipalioa of elastic matter. 

' When oM pastures are broken op and made arable, 
not only has the soil been enriched by the death and 
dew decay of the plants which have left soluble matters 
in the soil ; but the leeres aod roots of the grasses living 
at the time aod occupying to large a part of ^the surface, 

'^^fioL. XXVII. — Sbcond Series, E afford 
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^oFdhaochaTiiffi^iuMGilagiiifiius; and ex tracrive 'mstter^ 
ipiiidi. becomeiiiiaipecUtfcelyi thbdbod of ihef^ctop, mhA, 
Ae goiidaDBit.i^^onipQJyituni ai!brds a supply for 'succes^rv^ 

vu:ibipe<i»Mt0^ iwAkbiii uied.twirli. git^a^sixfoesi «i^*a iba- 
ntitie^y mnltvimsfl largp lq[id«ilily df inuoil^e, >smii« atbu*^ 
faiiilooii]Bastbr^iHiri4ff0iD&tt«|a&i}til5 idff'pi)* ^Tlifs'inatiute 
fthoald iWemMU S0feteiif,^ml k^pit as dry as pGMitble iMtfoi^^ 
H is-apfiliiik.' IrfojMDi'tiiaiioejoeeHetitaiiressiftig^or tovrtip 
erepf ; < i aM^nis? ^tnotot^ : ^a^^iiHioilifeailjFoatipfliicMt. ' by ^b^rng. 

of ;fieif eetiaa, slloitid at0eBdotMl7i]Cok«^>i»imlalf'ibi8ep«» 

wwtnvp^jltltia QtiaiftiMr'; hi^-tlm&'is ^gpttij^'^ktm^^k^ 
Mi^piiiafiitcniiiitasbntBW sacotiariMyinktJer^^ ^mdc' tbiy<'vl4tk 

should be used as dsy as possiU^iondMUi^r^bi^iaeiioii' 

. ^liifiie^ aaAeti£Htoo^'?aluabldi^B^tar£aK>d<4b^ 
iBAch. bai^dvyycid ai)aanaaoi^;'afceiahaii9sji3 4r^4iw^^%il^ 
]9e£nred ^ to« im tUe Tlii»a LiMtdm; ^ 3{A^ ff««^iin)<^bf^ 
^1? and A^mp' at6v>stebped^ftct(tbe ^r^Oid tf bbtM^ing^ 
the pure vegetable fibre, has considerable fef Hjiatitig^ 
poven.. It appmd md^mAnewMbkHm^mxi^gM^rio 
albtaiqoBf aiiddiJcewiEsie(iMetiirwgetabW)^tmtti^^4naft^ 
It pilirefies'vcry^i^ajpliiyr A'C^t«ito.4»gtie<rtlitf 
tion is absolutely necessaiiy''lb^obtaili>>|]btiflste»;di^h«tfi|^ 

topos^d shottM thcrdkwe bii^nted^asMvuulfilife'llsitlASbtf a« 
tbeiveg^^table fibfe<b're»MeA>firolft4ityt,,/M*(('vju k jb • : 

, <Se<i everilr^ oonsistiog^ a&^fMilt fpfieiiMtfSfmi^ Wgtt»^ 
■ i I ...i . •.'..;,.• aod 
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wii obnlerv^^ are much U8ed ay • a^ttnanare od'- the stA 
eqast$:0f-BvitaiftiaQd Ireiand/i 'Bydigeating^^theeoinaioil 
fgeosy:^ wl»i«h» tft ^(^e^sea MTced. miiatly .fdost abtmAaqr on 
the icoa^ty id boiling water, I obtaiaed from it bne-eigbtii 
ofva ,go)atiim»«f«iibsifuicet wluebf badl'.icli«racters ^aiimlar 
t<>da»u^jAttge,^>>ii(()UM)tii>j\di$tattrfl ggtit^ aetdriy^ftntr-jAda 
«f •UflriWtJgft^t o£iAiWQr^rTfaiit»|B4i(tfiii»kGlm;.idicr.ii^ 
^ibietKip3)fr09iiii(tM^ i^d iHgbjtijT imar^tasftfs;! tharaihieiyliiod^ 
t^wd 1^ ^iik»3itoiboHalort^off 6B«dfiy^liQd c^lisbtkfifiifi^m 

jQA^^^r.^dTltoi^f^QOuttlnt^ quam 

^ilf >i psHici(^fl% MiibovMKaicidLiaad gmeouboQUftd ofi/caib 

single cfop^ wbich k easily accountfdAfiit1(fl'iak:t|[|ai]wi^ 
qMfi^^jtffaV^Mifin*r^j>'i^e^1teitihof]di^^ MvboMAis. 
Ufd^V%mtb6ii^pr$»d»i;io9)Jl49t .whqii eii|^oMch%<feiilur 

<li%»o^fi) alMagir*,!^ t Jta[v«ri»9flrh)^«IafgfirT(hedpi«iUir»lj9q4e« 
'i^09Bi6)ijn^4fiMl tb^ultwa gcetti, Mthing} rtmaiDlbgnbobas^^ 

I suffered some of the firmest part of a fucus fDmaiaHiF 
i<ba(^l00dar|(tl0ttl)«tomgmtmbsi}beriikai 1^ > foiia)f{m 

H(ie4vPfntb^i#^^%M^ liimb jiikb Atw.^. !3jhe air exbrnbed: 

use4 4n]>9^ ii^«t yproMAS^s^^io^i jtrii^Hg^'^ntoecaBiaqrv rfey 
tym^k^i^W^^ itkatfaiittiidiered^lciEiiiMeriD ibe.|a-oaf^9> 

tt|i!i5ftiiaMrferfjlb«ito4m»rd<is<l0s^flf^vu.^^^^^^ ^: j . ? j^: < : ^ 

jiCbe^«ll fi(i«Ktiei!tdkill)h<^Jv^fftl0(»f GuglafiflLnseiVaafrasfa 
m ii(«l^be?prMiir^^mriatbd fan^eikdl Jeaohs ef ^bis 
mode o{^ applying i;| <aM fKAa^jT i99iilt>DiialbIe to the the- 
^!ilftf ita;^fi«(iMmii: )1iimlCaybQm;9 rack^forined-by itfl 

t-rg .E2 incipient 
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laeipi^nt fermentation mUst be partly dissolved by the 
iva4e£ set free Jq the sliiue process; and tbu& became 
capable of absorption by the roots of plai»t6« . . 
( The^ effet;t'$ ti^ tbe^isea weed> a& ifaanQre, most priacU 
paliy depend upeii tbk ^slkrbonii: estyid, and apon the solu^ 
ble mucilagt the weed^obtaiils-f aiid Lfaund that sotite 
futtlar'^Mcb bad {emiedted so as' ta hai^e lost abou^/half 
iiB'v^^t^ afforded lesi^dbaQ one-twelfth of imiciiagirMMks 
fdatter I 'fjromr t^bieh it m^ be faidy cNinclude^ tbattsoiife 
ioTli^M^bslliaM^ii^'d^itrciyed mferme^ i 

Di^^mit'j^tyf^vk, «»at^ baric^^i^'bcflms^jknd'peas, attd 
spoiled bay', or aoy' otheifisiibilardciiwk^of dfj ii;eget4^)e 
matter; U> in «tl base«;^tfs<dftti maottre. Id; genertd^ 40(ih 
strbstaaoes are^ madedo%rizi^tl^ before the^ are ^mployof^ 
though it may be Ooutited^wbetber abe pifactic^ «lHiiiJd 
be iladiscriminate^ji' iidaptiBl^d; ' .... : 

^Frdm^ 4oa grbi^s otf^'diry i bai^ley straw I ebtaiaed ei^ 

> J- . . 

gfaio^^yf matted 'solubiditr water, which had ^bvw/m-Co* 
Idtrr, alfid. tasted lifkexnttciiag^. From' 40(b^' grains of 
V wheateQ straw I obtained five grains of a simibor |ilb« 

"stance^* ' * •• >i •..•- •.* --vi 

'" There' can be ti'adoobt^liat the straw of diiferenrs crops 
frmttiediiatcely ploughed iato Uie gt^odvafibrdai<ty#fl^ 
ment to plants; butthere is an^ol]^eeiion't()'lMQi'biciAMd 
tif-uiitig strrttt from the difficulty of burying long straw, 
and from its rendering iHe husbtmdry foul, . r^ ' 

Wben straw is m^de to ferment, it becomes^^.iti^re 
BkanngeaUe manure ; bat ibere is likewise, on the ^hoie> 
'a great l6s&'ofnii^lriti¥e matters, i Misfre^maoure i^T'f'efl^ 
stippiied for a single crop ; •but' tbe^ lavd h less impro«q&d 
than it i^ould be, supposing the whole of 'l^h6> tPigetarbjle 
matted could be^fttiely divided and mi)Md tv^lll^'the b^U 
- It is usual to tetrry- ^ttayr that can "be eibploy^' ft* no 
Qiber purpose to tb^ dunghill^ to fi^rtneiit, .amd detom^ 
. ' pose; 
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pose; bntit i« fYOftbexperioneDt, whether it may not be 
BEQse.GecoDoau4:alij^««pplf^d .iiJieaiobGqppf^ small bjr a 
proper macbine^ and kept d^ry till kj^pioiiglied. iq for 
ibause of a crop^ r Id tbistcaae^ tbongbtit wi^ndd deo9m"- 
pose muck more^slowly^ «od.<p<p4ii<ei9 \e^ ^ff^t 9t fir^t, 
j»t itscJnfltifiace. wobkl be. AAfUn^ mKMT^ la^tifig,. i i. ,,,.. 

Mereiwoody fibre seenM to be ^tb^ipnly v/$ge|al^,mftUf v : 
ibat Feqioires fermematipn to.i!€todec'il)Q{MMit|ve to pleats. 
T9SEaiu$i'.^ptut.batk isi a siibalaiice of t^t hind^^ Mif* 
YooDg^ in biaeKi3dkm.t;EA3i^y.^ii Maumre^fi^bieb gained 
bim U» BadfordtAAi qp^«l v loi i the Bad* ^rif;uitural 'So- 
ciety/^ atiates^^ 'f(thbiiis(pei(t i«rk.4eeiM4 ruib^ .tojnjjare 
Uiaa^tmittYjeg^tatmii;'' wbiiebbe aU^ibntes to the.a^triiw 
geot.^Alter tban ii mxniaina^r Bi^t, io,,^t^ it is freed 
fcQiD aHraobiblf; «ilb8taoef»t[>^b|!r4bf)(i:tpej#ti^.of . w^ter ia 
tbetaa-pit; andif iojuriouai tp,jiFfig^tifit|p|)y tb^.^^j^pt i9 
)i^b«ddp.iB!«iag la it/» l>^«0«y upon w^tir^^^Qii U>iMh ^^ 
obMioaijQffta^. i Ilivis a t^ubHa^p^ fireryjab^i)l^i\^, aqd 
vetemav^ ofc*aiioi»U»r^^ and je^ 9^k penetiable^y.^ r^ou 

o£|>lfllita» < ' i It / rt i>- >.nt t < ' I '<. ', f] . . . ,/ 

iner/ j^en/y matter is a substance of tbe same kii|^^ . Jft 
semaiiM^fidi; years exposed to wat^r .fi^fl dkx wjtbiayat, un-* 
dergotngi^qhange^ #o4 in this, siatei jiel^sJUtle^.or na 
iKknsisbiDtnt to pla»t^ ^ < : > 

^.Wopdy fibr^iwilFnoi feroletitucl^^^i some substances 
are mixed witb it, wbiabi aot tbe sajp^»part m the mi>pi-* 
lagr, sQgar^ aad extraeliv^- os aUmmipoqs matters,; with 
vbieb ii.is n^oaUy associated ia herbs*. and^ soccMleiUve* 
getables^ luoid M^dowbank has , jo^ieionsly recom-« 
iD^p^fid amixdure ofiCQ|ximQf| far9i;^ard dgng.fof tbe 
purpp^of brbgiag peat^ in^ f^ljaa^tai^o^;. apy putres^ 
cibje orfermept^ble subatanpetiviU'^^Wr^f ^he end; and 
the niore a mbstjaneq^b^tf, aod. th^ jpore readily it £er« 
naeAUf JJi3^, bettei: will it be &t*tfed Ibjr the purpose^ 

Lord. 
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: Lord Meadowbaok St^ates/ th^t oae parjt ^ dung U 
sufScieot to bring< three pi; foif^ parU of feat jiHo^a atafi# 
in which it iai fiu^^ut^ .teifW^?4 <9 Mwl ;. Nt aC eo«fi«e 
^h^ ^uaqii^jjfj^^at ^^ryn^ccerdiuff ip jUi^./naluw ofiithq 

mil probably reqi^ifj^ v^8<^^iv^T4iH^eM» fttfil%^bfiA intiv 

>ejries of facts, r€laiiflsj^^||lft(^^f*iff Ji»« iteAeiWfbit; 
[J^ i^.^Yild«pJifrt>^tt|^jaMJj^^^ MVi* 

d]^qUc^O'^o^.9i^r^P4i.9i?9id(^,^^<5iW^ •^f^5feiiiit,*itt ^r 
sbpn, Js;pro<;lu,c3ig,l?y;lH?j5.t 'hop. .^I i'.At (^^nh^ m bmJ 

cointainiDig «mch cbfffo^^;,^^rfl,j|fti^^;tRgb§^^^§^5oilrt^ 
Wilb^^ces^^a a.ip^D^rej,^/^,,gl»rt|4;>jf^ ^Ptf^Uk^(SOtjfii 
be awipg ^^o: th^^ ^^l^c^ ^R4j«fP4wl .ccvWupfg^ ^ ^^1 

eesi tjop^ tt^ose ^ ap4ag^,cooxb^iijfl, ^^^.^r^^^iAg fivygj^fior 
80,,?(^t9^cojttie.c^ftbo^ic|,:fcj^, >. ♦, ^fji,, c, ,,u ^lokip desi^ 
*. In AjR^-U, 1803|5 I #niclqfe4jsdp|i/e. .^iybMB^<>b«lM9Wi^niib 
»4fil?? ^«4f filled witkjpflre vfaj^f, W*M^ #|b»j?Qi*«Kaif.3 
air; tha, tube was hermeticaliy sealod^: l/OpmtA; lb«: : 
»-M 1 tube 
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tobe and^ftr ptTre water, in the^sjprihgDf 1804, at a fmic 
wli^nche^ atniiOBpfreri^ 'tei»|>mtnrb''lind ^preasuTe were 
nearly the saihe as at the cdtfvMcfitc^m'eiit 'of the expefi* 
meDt4> Som^w%fer^rusti«din;'and%^^^kti^I{nig:'a Utile 
aac'by bMtfromtUiel^be^^d^iinaltfzibg^i^, U w'ai; foUticf 
to cQHtttiti only sfeveti j!^|rrt^iifJbFoif^^. 'Th€^ltrirt 
Cbetobe, when mixed with }}m^^2ft€i^j^f)i'6dtf&^ ^^^ co- 
pion^ pMctplHakPp Va^fliiS (6^t%ldDi^ ' ^^id' hid '^VldAitly^ 
iKdtn Airaie|d4iiiid ttsc^W^ by^'€heMi?ak€lr.r ' X ' 'i : -: 
Manures from aililSNtl sobstidee^/ ift' g«f)^r^i; ^^c^tii^c^ 
no ^iiumiM^^^^Nmftl^n^lb^liiiUB^ml'f^ ^hr^'s^.' "the 
grvdl bbjcirluofififie *A»iii^v *K('^^^ Blbfnff^ them' Mdh ^ff^ 
esAgnrrcanitttiniMf^^ irilia> fitd{>e^ ¥tkte' bf ffit^isioh^ m^d td 
prdmit«lieir «Mi^a|iid d^bbMi^D^tSMJ : ^ 

TTbfe i«iitMf»8itls>idf^tte fhiistl^ tiriaM^anfinf^ls isir^ tk>t 
ccaiimoilIy>U^d«8^biadilkie^' thobghlher^ are many 'caies 
in wbieb «ctch' \an -fip|)KtotTM mtghi be ^ Easily iivacrer 
HdTfes,^ ddgs; bhe^p; deei"; ttofd lother'qtiadrupiErdd i&id^ 
hadr*. <iNed Q»<cifdentany^; or of (Ti^eii^e, After thiel^^klnl^ 
ai0(tepaifa|ed/la#e*oftta 'SuflTered tvv rctmain e^^dsed' tir 
th«alr/ orlmrti^sed iti'wat^jr,^ tHI thiiy rfre destroyed by< 
btrdi- ctof*beilsta of prey, or entirely decomposed; md Jn 
thitt ^8e,^ni6st of tJte?* orgattfeed mattet is fosf for the\ 
land in which they lie,* and a considerable portion of It^ 
etfj^^i^^liy gitin^ off noxfoas ga^es totbe atmosphere. 

il^'cftViettng d^ad^aifittfaft* with five or Vii tim^s their 
bfl^of^ioti^^ milx^ed iiWthlone^part bfliitte^ and suffering 
tbMll te tieniiiihL'fo/ a ifiiifr liionfthfe, their decotepdsltlonr 
wottM^itepiegnaV^ tUe'Wn \^Hh l^olubfe hidtters, saas:'tcr^ ' 
refi4^f'i«:att'taj?Ge}leht wWiitrref^ a:rldby fhiitihg a Rttle ' 
fresh qufck lime with it at thb'tirtif* <:A^4fe IretooVaV Ae^ 
djiiigwwbte dffl#fi^»^oiiM^ te- i i' gfeat t^ieasUlie di^- 
•trojittltj and it A«ght be applied irflbe'^^e'iwajr its aiiy 
other oMMraie to cr4»)if9. -• •. -. ^' : - 
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Fiskfovtix^jL powerful maninre/ in whatever &(ate k- is 
applied ; but it banoot be ploughed iD too fresh/ though 
the qi}fiQtr^ ahoitld be. Kitted. Mr. Youog records, an 
ekperimeDt/ in which herrings 8(>read over a fields* and 
ploughed in for wheal, produced so risik a crop/ thit il 
waia entirely laid before Itervest, 

The refuse pilchards in Cbrhwall ari used tfaroUghonI 
the H^oHiUjh.as a .aianiiii^ with excellent ^flects^ Thejr 
are usually mixed with sand or .soi^ and isoiiietinH^ wjlU 
sea weedy' to prevent them from raising^ too kixoriazu^ 
eibp. The effects are {ierciiiihed fbf iefttitf;^eatir* ^^ 

In the fens of Lincblnshire; Gatft9ri^%eshcre> and f!ht^ 
folic/ the little fishes ^alfed trtictfl^Mteifaf are ea»gWi ifif 
the shallow waters in 'siieh''({uaiilHi%fe/^bii tfae^r fefwt 'i| 
great article of ihanure in tbetatid bdrdertttgob*i4ie>f<^hSr 

It i^ easy to explain the o'peratiito tif 'fish Iw a*mMMife» 
The skin is principally gelatine; 'Which '*i1rom its Might 
state of colieston, is readily sfolhble iiirH«%ter?'filtorerft ts 
always foQud; in fishes, either onder'^theiflrino]^ ity-dointi 
•f the viscera; and their fibroii& tnatteif c^ntaias tdlthe 
ess^tial elements of vegetable substances. ' ^ 

Amongst oily snb^tai^ces/ bhbbtr hal^ beien ^ployed 
as a manure. It is most useful w4)ep mixed -with day; 
sand, or any common soiV to as* to expose af largis sNtri 
face to the air, the oxygen of which prbdu^es t^hitMi 
matter from it« Lord Sotherviile used blhbber witb'grtitt 
suceess at 'his farm in Surrey. It was' made htto^li hea^ 
with soil, and ' retained hs powers of fertrliziftg for sevMal 
successive 3^ars. j- .-i' 

' The carbon and hydrogen abounding in o^y snbstanees/ 
fnfly account for their effd6ts; and their durability ist 
easily explained from the' gradual manner in which thef 
<di80ge by the action of air and water. * 

I TO BE CONCLVPEO IN OUR N£XT. * 

Additional 



• •■..<■ aa ) 
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Jddiiidnaf Tn/btmation on SoiKng, or the FeeiXng of Cat-* 
tie in the House, inAofket ImpHwOnehh toHntcted nntk 

. Idgricutium By itC. Cv^^yfrt^; M$9: (^ Mhrkington 
Hait'inCumberidni. '' • ' 



The Thanks of the Society were ^ooted.ta jMf, Co R^ en /or 
I^to the TaWifc^tiW^ o^'tKe fidcSfffV hfm Bh8o6- • 

^a^y- :?^»rJtb«^ HW/to.^, gu^dle of. Ms^. two gal- 
^m^^« frop, ^(^tp^tbe iqtfe Jhi^ we gallon, apd 
J*Wul8»- •y^1f'^*^grW(«^^>cl9vef IP the mydl^ of.pcto-, 
l^fi^tan^^rcfjpf < ^Jbfi|p^\tqf,M)4»Pi3mier Jast^w.aji ftdwiih 
^i59JP^*tWP84«f"f?e^» ^n<J whe^^stxa^ r.fjuring the re- 

and from October till the time it was (allied/ io March. 

^sq, it vm< tbongi^ ;«4«ife^ :^> «laj|gluec it on l^tji 

^|ai|^lai^4 Jbe follow i,i^ is the sU^eqMot of it? veigbtv 

V^^.XXVli.— SBcoN»SEniBs. F Whe« 



S4 On Soiiing, or feeing Cdltle in the House, 

./When taken from food it weighed 7^ stones, of 14 lb* 

each* After fasting 4H hours^ it weighed 68 stone. 

'■■,'.■ ••*■'." 

Blood weighed • ; . • . S stone 7 pounds. 

Bag 9 5 

Hide ....:..^. .......... 4 

1 

Feet ..;.. 1 2 . 

Poddings . . . : u S 12 

He'ad'and hekrt .......... ^ S 

Tallow ?..;;.; .a 6 ;^ 

Carcass ..1. .......... V.bsf 4 , 

' ' Sale. ^^ '"■ (^ u'^H^ ^ r .''« ^'' / 

Carca$6> 9>% Qs^^per .st^ii^ . . ♦ •» 1 7 ,. ,4i & . , 
\ fallow . • V • . • ^-. • . . •• <• « • »% * j^ 4* • 0^ -^p 

Sundries .... • . . . . . . . . .i • '0 ^ 5 Q ., 

^.22 15'' 

. o ~ ■■ ^ 

Expense.' **'- ' 

■' . . V • *^- ^ *•* '^*' '■ "■ • 

Vahie when dro{>ped^...... '2 'iF'SO" ' 

Feeding .T.. .....^ .;.... 12 '18' ^^ ?-^ ^ 

' " Gain....« •)*..... 7 0^ O" 

■ V. "-^ =1 — t ;« -' 

^.22 .6 

> iir I L » 

i . 

The manure should more than comp^sate for the \a^ 
' Ironr. If the object hiad been to feed it, 41 greater height 
niight have be<^n obtained at little Or no-more expense! 
The colour of the meat was beautifii], and the grain and 
;Sayour could not J)e surpassed. As this is the first in- 
stance 
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Mance of beef being prdduced in so short a time, it has 
occasioned a good' deal of speculation. - * ' . 

' The heifer was* of the^shbrt horned breed, got by a 
bull of C. MasonV of Chilton. i . 

- The success of this experrment^has det^rmiped me to> 
try it on a pretty extensive scale ; if cattle can be stall-: 
£ed firoin their birth, and slaughtered at two years old, 
the farmer and the public will both be beQefited. 

' 1 am very sanguine in the success of my experiment in 
rearing cartle, I have thirteen calves, and expect two. 
more that shall be ^reared on the~soiling system. I shallt 
keep themthe first few montlis in a small inolosure of 
less, than ^n acre/ for the convenience of feeding them, 
rather thaja-have them in differeut bouses. I do no^con-^ 
•ider I gain anything but convenience by it. 

'If i can bring my. cattle to the butdier at two years 
old, they will pay me well. I am feeding at present my*" 
dairy on mangel-wurael. I am inclined to think it does 
not answer so well for milk as for fat. It is of an astrin- 
gent quality, which operates against milking. The per- 
son who has superintended one of my dairies, (nade the 
same observation on the tops or leaves. It is, however, 
a most- valuable root. I can keep it good to arty time. 
The rQ0t»% pulled before fros,t answered better than those 
whf c|i rediained in the ground till March. I am dubious 
as to fiorh) grass, not that it is not an admirable and va- 
luable grass When it can be secured iii the exclusive pos- 
session of the ground, but except on peat bog, where 
there is no existing seeds of veget/ibles, I do not know 
how this is to be done. The springing of other grasses 
destroy it. I have some acr^s that I fear will fail on this- 
very* account.' ' ' ^ 

'I sh^l send you shortly an account of my proceedings 
in burning clay for maiiure. I expert to have one huii- 

F2 dred 
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4m6 tct!^ of m^B9ii p«t in by it, and sixty bosha^ of 
liine. It is the sole mode of bringiug the bog into cnlti-'' 
tutioti in Jfehrad ; aD4 is praetised with success to a 
grea^ extent there. J qannot reconcile to myseir, or fis^ 
dd tny principte^ to i?hich to atitibute ibe superior fej- 
tifitjr of tj^ I^isb 90i)& ^ix or eight crops runmogy with-^ 
out ofaiipiie^ a^d efler all the land is in a state for beard- 
ing gr^ss. :,Tbtir rents far exceed pqrs. Six pounds thcf 
£t)giiBh.aior4^ vejy common, paying titbea, I liave400 
Acres of ^b^ai this year, oJF i^eiir-*inclosed waste land, and 
tbe crep is looking very welL ^ 

I baTe sold my larch bark, for tfip, p^f^^ P^ ^^^^ f^'i 
lib is m^t^h approved. TWt^^ilf!^ I^jy^^ft^^'^^^ prefef- 
, mee to lanefa over erery other species of wood. 

I fij3,d larch to t^tsv^i^rfot Thp bodies of piebs, but diey 
,^\\l not.b^ar gieat straio.- We iiaTe found it best to saw 
them from the bloqfcs. 

« • \ ■ ... 

I A Certificate confiffning the.aboTe stfitement acoom* 

j^sinied ibis commanicatioR* 
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I'Met^ad of producing mtbr'Potatoes throughout the Wintet 
Months. By JbGfss Ann C^ague, of Chester* 

"FiFom the TgiCKSACTiONS of the Socx£ty for the Eucou^ 
. s^ecnent of Aats» Makufactu&£3, and Commuicb. 

Tht Siher Ceres Medal was voted io Miss CLAOVBybr this ' 

Communication. 

1 P]^£PAR£ a proper quantity of red aaiidi rather of 
a loamy nature, and mix up with it a proportioa of lime , 
in powder} m. about one-third or oue«balfj, about fovr-, 
teea days before I use it. 

This 



, throughout, the Winter Month* 92 

• This soil is to be. spread . about three inches ihick| at 
the bottom of any old wooden box, or even on a verj 
dry brick cellar-floor. The cellar ought not to be ex« 
posed to the frosty nor yet too much confined from the 
air, t then procure a' measure or two oC large potatoes, 
^f a prior year's growth ; the sorts I prefer are the red 
apple potatoe, the pink eyes, or Mr. Curwen^s pnrpl^ 
potatoes. I set these on the soil whole, about three 
inches apart, with the crown or principal eye to the soil 
1^ preference, but I put no soil over them. The potatoes 
y^hich I sent the Society were produced from potatoes 
thus placed aboi!it the 20th of September, which allows 
from ten to twelve weeks for their growth^; they grew at 
^he bottom of the old potatoes, and were attached to 
them. 

The old potatoes also threw out numerous sprouts or 
stalks, with many potatoes growing on them^ but these 
sprouts were killed by the very intense frost of the^ire* 
sent winter (1814); and as I found them to damage both 
the new potatoes and the old sets, I removed them. I 

* 

have no doubt but that these sprouts would have pro- 
duced acrop pf potatoes if the frost had not damaged 
them. 

llie 4>riginal potatoes for planting whole for sets ia 
Septeodtoer should be siicb aa were of perfect growth in 
tjb;^, Ptf tobei: of the precedin|; year^ and well preserved 
during! tlje Winter; the sprouts which are shooting fron^ 
them should be removed^by the end of April, and these 
sprouts, .whioh will be from six to twenty incbea long, 
may be planted with all their fibres in a garden, fot a 
first crop. About June 15th the pot^toe-sets mtist be 
sprit again, and the sprouts planted for a second crop ; 
i^nd in September the potatoe-sets must be sprit a third 
time, and the sprouts of this last produce thrown awaj 

'**■•'■' as 



» > ' 

is ' Method of producing new Potatoes 



'*. 



as useless. At .the end of September the original .or seed* 
potatoe is to be gently placed on the soil, as before men- 
tioned, for a Christmas crop.* At the'end of three months* 
at farthest, the old potatoes shbuld hh cairefully twisted 
from the new oiies, and the sprouts taken off the old ^o- 

tatbe, and the old potatoe is then to be placed on its 

• - •, , 

1)6tt6m or side, oii a fr<g&h bed of soil, priepared as be-' 
fore, and left to produce another crop from fresh eyea 
placed next th^ soil, as you are to observe, that the old' 
potatoe should not be set \or placed twice on the same 
side, and you mtist take care at that time to remove the 
sprouts, to prevent this moisture rotting the oJd potatoe.* 

By the aboVe method of planting and turning the'olj 
potatoes I have hkd four crops of new potatoes from one 
potatoe, exclusive of those crops produced from the* 
sprouts planted out in the garden in April and June. 

The produce from one bushel, of about eighty poinds 
weight, has been already about thirty pounds of new* 
potatoes of good quality, but the bushel must have lost 
considerably in weight froni the sprouts and stalks thrown' 
out and removed at different times. 
^ If any 'of the old potatoes should prove to be'in a de-, 
caying state they shbuld be removed imraediatefv, as' 
worms andja black fly would be otherwise apt tq damage 
tne whole. '*^- • > . - * •« 

T must beg leave to obsj^rve, that from the sprout^* 
t&ken from the seed-potatoes in April and Jiine last, ahd*^ 
planted 1n^ a common garden ; I obtained' two crops of 
good well-grown potatoes; in September and October* 
last, w/Jighing from eight to IweTve ounces each potatoe ;' 
the crops were Very plentifurin proportion to the quan- 
tity planted. 

^ On exaiAining th,e potatoe-bed in my cellar, about* 
three weeks past, I found the frost had penetrated there,^ 

and 



throughout the Winter Months. S9 

and the^theriiioineter as low as SO detgrees-^bufc in gene. 

r«kl it has beeo from 35 tp 40 degrees, in the last 4nvo or 
• ■ » 

three months. . . 

The greatest weight of any a^ my*, new potatoes has 
been two ounces and a half, but th^ mik^ in general from 
ha]f an ounce upwards* , , i • : » * ^ ; ». 

T^e sprouts whjch were injured>by. tbc; frost ai Gbiist<< 
mas, and thrown away, werf produced /roiii ten pounds of 
potatoes; they had hmidreds of small potatoes attached 
to theuiij but uearlyiaH. spoiled by the«frost» - 

My s€^d potatoes hare been tried on (two sorts of soil; 
one in^tJie pfoportvon^f oqe^fourth lime and t^ree->fourtlfl 
Ijpamyj .sand) and*ithe other, from equal parts of- 9Et€h« 
£r9m^.tbe fira^ n^oie < sprouts were thrown out, hut the 
potatoi^ were .not so firm anddry as from the latter* 

•■"^^^^^^™"™ 
I>r. W. W. Thackeray, of Chester, certified that he 
^d seen the potatoes in a growing state, and that the' 
annexed particulars contain an accurate account thereof. 

.... , . ' • , 

J %♦ The. Committee are aware that, new p<;|tfttoes jiire 
frequently collected from amongst the ^prqyt^.of^old, 
potatoes laid in heaps. in cellars, duripj^ the winter :.bu| 
tli^ir tas^e.is usually earthy ^and unpleasant.: They koowi^ 
^Iso of various other modes of raising tl) em early, Jbu^ 
t^iey believe none will be found more cb^ap, and easy iu^ 
ipanagement, than Miss Clague's method ;. the. potfitoe» 
beiq^.remarkablywell-flayoured, and may .be^kept loqgei^ 
without prejudice after,. gathering,. befqre^dressed, than. 
Ai^w potatoes grown in the natural ground* 



- ^ 



Method 
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Method of making a double Pistoa-pump, yieWnsfioahti 

the vsiul Quaniity of Water from the same -Qore. 
P^ Idr. p£TER HEDDBBWtCK, o/Lower Ea^mithfield. 

With a Wood EugraTing. fi' 




' iM^hpr Medal and Tweaty Guineas m^ ^^ id Mu 




U • jTjgs-. 1,4; 'rti^ S, fepK*^'*^a|^^^l^M's of fitting 
:. -%^'fagg.B«a^ . ^ j^ ^ty r^Wiwtpl pevnliarltt 
'uKti tS| dpenpiion nmWcioafitwd tu t^at part wbereiB 
constlM tbe Donlljrbf this iovnition./ ' 

Id the pnnps with double pi stoM hitherto nawe, tb* 

piston Toda bare been attached lojae tide of the AistaiQ% 

tiierehy gmog an uaequal pall ij^m tba pi>toi>i«rfacr«ik| 

~ Id this cootfivance they are attached'ta the cmtte «f tU^i 

^atcHi, Uw k)W«r piaten Tod paswng thvoi^-^ cetrttt- 

'■' The aetbod of doing >tli1»4s more p«]^icaisn|jn3be«a 
Ib Figs. 4 and 5. In fig. 4 K K D D is pait of ibe pi»>^ 
49^ rodrof i^mfg^ _i$itvk with two bistt^a-'Il^i^ 
joitited at D D to the piatoD F F. 

G G is part of the piston rod of t^ lower piston, pass- 
ing through the cio^ bar jF P, which is attached to the 

pot 
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Xfid t»dj bfls O JOJOL. sdi g^'i*-. 
"^fifll boi,noJ8»q ddl gJirh boK < 
xod noieic|'^d) ^o qot sdJ ii b ; 

gptto^Sdidltto^^ooJeiq 9di 5o<pi_ "_^ 
^^ :%ri ,15) O boi noJ«iiq idwol dd^ i 
i6 ej^iq sao lo bscaiol sib 897 Ibv / / 
ddl labfltj bonBaoa 81 dvidw {isannt ; / 
owt ginvad ^d b^n^rilgosiia ei bnB / 
3ifl ,^''l«y dg^ea np aqo <ti noqu bs^ 

iioqir i^v^I jTn^d ic> Dlbnsd js 84 H^O " * .j 
-able i&dlo ^di i?o 9<m i»hai!? j^ 1 it .t t^. ^ , 
oJ fadlBoiciiifnnio.^ ?r tflim>n . ?•' dj»i*f^ \ 
^dl bnii'>i ^I3ii^>va»a 8i H C O ki A 9V3i ^ 
^tb bniroi i'>H- J t^ M ^^'t^^n-j b.r;£ ,fl[ w ir 

»' .8 A .'.»*'>! *a?o '^dj u Of! > i?d| r *ffr Si> 

'*:£ I'-o. -j! 'C.U oe? ..)l lax. (T r,ono,B iv inlas- 
- <?«oq 8fi qnioq >d* k roj 1: Ir io ';! . > >.(: 

bos b9;jir>»q>t) h O iK*i*» q ^ j :• .^ .:;. if^ M 
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Double Pi$tan-p9^. 



4S. 



top of the upper pis^oii ; E JS , is another cross ^tr, b/ 
vbicb. the pUton rod 6 G pass^. . r . 

The jointed piston^ as here shewn, is only necessary ia^ 
]arge pumps. In smaller .on^s the joint I) and.tbe har 
££ may be dispensed with, and, tbup'the piston rod. may. 
be all in one piece, fastened to the top of the piston bosc 
at F F, the pliaocy of the rods rendering the joint at D 
needless. 

Fig. 5 represents the top of the piston, with the cross 
bar F;F,. through, which the lower piston rod 6 G, Fig. 4,' 
passes at I. The two valves are formed of one piece o£ 
leather, in, the usual manner* which is confined under the 
bar or cross, piece :FF, and is strengthened by having twoi 
pli^tes.of iron ri vetted upon it, one on each valve, the 
valves. being what. are usually termed butterfly waives. 
' The principle wiUappear from the manner of working 
the pump> as follows : < » 

In Fig.i ABC I>H is a handle or bent lever upon: 
one side, and M N L K I arsimilar oneron the other side 
of the pump, by which the power is commonicated to 
tfie pistons ; the lever A B C B H is moveable ronnd the 
fulcrrai br centre. D, and the lever M N L K I round the. 
centre K;.tfae extremities I and H are connected ^.by a 
bar I H; so that when the endof the.one lever, AB, is 
depressed, the other, M.N, is raised; the straight parts 
C p and L K of the levers are :con tinded to £ and O, be-' 
ydad their. centos; of motion P and K, so as to. be as 
nearly !over. the centre of the bore of the pomp as possi« 
btev but free of ieach other in the operation of working. > 

By this cooQCfction, whea the handle A B is depressed 
theibaadletM N is rais^, the piston 6 is depressed and, 
tb^ filler: piston Fiaised^ This motion being teeiprocally 
contimied^ giyes.^ double advantage in lifting the water ; 
for when- the one handle is puUed down the piston at-' 

G<2l tacbed 






dte iftjwwed-up^Jlte pteloifr fidnrt^g^ for- life :;oj)pf^«He 

of 4dqnAl b^re with 4>fk^ ^hvm «&cn ; a benefit Kif MifficiMt 
inrportance iti mmnjr <Aft«»of aocidentiat«sa, dot upoa a 

turnad out, : tbd^^'ctfi^^plr^'Mftl ¥M&>^itoDa actually 
vwM)itf!^'ili^^ ^feviasr/anoditt piimp 

with one piston only, whiclv.was cjoncnacted witb it> fods 
,tD tnake t^uai attoites ttiere\fidiy dtd'm Ae sakne time;; a 
diiifarfiidttiii^vvaaiof HMspia^ two pifetods iA««» 
aiaftebif H^rtM^aa t0 AnewmmtkrioibiM in rifce. miadi gf the 
Cmttmittcf^ wiiethar th^ pisUa^ or bore of xhe donbib 
piston ptimp iaw>t nothaT^ been o^oce aocupately formed 
tban in that with a slagle pisioa ; ^n this aecoant tbev> 
lilkfiMl, Jih^<|)iaMift ^m.tlMMii bimk Mfll® idi^yb^ Mf 
an^fflptaiiiag'ctltt yst^flMmbat t%M i^eMk^w^iifaeiiMMitaft 
Ml^it a^i^(vriic}iig?ipra0lP. thMit^e aocfiirKii^ 
iitr otie> and, in fact) the ditfii^Mlioe ia !tha isfi^ti$ii ofofbt 
two^pu4i»pl» MVi be ff!fUic(!fffWl aeteoanf^ for> by the 
confiiidiefatj4i>> ^af ith'^e^fiiitofPWtib'a mifgla pisioii, the 
^9K|r, .^fi Jbaifig ^ liiftd) jiKMii^a % j l*w a«tio« of jOie 
]ta{^i|p,>ju^aiidi{«>J3^.;^^ ^dve <cil)«yaga of-piotkm 

^ ni^<^ ifet |^^yi^oV^x>f .^ p<iipp> to tfcegiwa 
kii|difti^!;c<$(^:negAfa^ tha wa»er ;i wter^aa 

*■••••'•• - '• ', in 



«eti(ling vrhUst the other 18 detGendiii^<aiidilb6 'dmiiii^ 
tJam tii^tiift vra»ereoi»iimiifi9its>a»sa^*tduniigithb ebtigie; 
of titotida io ^e^piifceiiaj, jfittdi tkto poddsdlagithtt' veif^ ' 
gre^t difference in fatoul: of tbdptfe&rilibfuun^iiil^ fNilbt^ 
with twt> 0tft<m8 j ndther does thisptttap tver require - 
doirble the force that is applied taone withM single pis'- 
tori to workit^i^Witig trtWtf *tei«r to contiriye «ti£otioii 
*h^» coi»toeB««l MiiHti ttt^yin«#^*t;pert^ttffiilfjf Wheil W* 
VBrrti^pt^iii*? PW m^th^ pilinps tHth otte^tcrtr*4i«ry. '^ - ^ 



■ ■ ' ' f 
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' ' With ^li'ErigraV^ ^ " ^ ■' 

FjToisi ihe-TEANSA0TiO]^» of ,tbe Sooifisry for thie fLaoituk 

J%5 ISilvef' Medal tind Five Guineds tber^ tdUm io^Mt: 

Stone Tor this Comfnunicdtio/i. ' .' ' *• 

JlI A^INGiifiteftied a do«bte swiiq; door springy 1 4Uiv« 
here«^ tlmtoa model ttf a^doiMr iifoiig ^poa^this pviticiK^ 
44ef wbitsh' I sutoit^to 4b« Society of 4ft% 0^o%* for ^he^ 

j^Sptetl4lll>t» .• .......>. . ' . 

. Fig. I: <Phite if.) a douMe^piiogf l^^ccd^ tisi a dbor, 
Igr vfliich ie o^yens teqaaUy ^dk ffiMrards: of ontimrdti; 
«.&!. Wvgs 1» two barrels^ coiminn^ a^m spirit tpmfSim 
one axis, wouftd contrary wajs : this axis is squared ittt» 
the spring frame cc, Ux keep il* from moving rou&d> and 

at 
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4Q , \ JpoirWe S^ing ton Ihor} 

at eiK:b end Js.d Pivpt. which enters into' the dpor v^t)ir^; 




s 
o 



and enters the door-framej^t/o,. S^fiM9'l!9fBe5il¥>te?l». 
of brass, «nd screwed in the floor, coincident with the 
axis of the springs. The hole is turned a little wider nt 

hi. Fig, 3} t)lt^.stttof><*^'Jd<iHh^1S**A>iW#,»iis Fig. 1, 

and |;i^Y4U)|AVti}«!»|Uiii92.f««irt^(aria^ 'f^iihei tUVk i^ftshut 

.the door, and the stop / on, the other side of the upper 

Mrrei is to prevenr the sfirtng From acting rarthef than 

>prtn9lHMtminif]gnni#d uprsBftttg^hlfb boii ttie tdo0r'>«tk«iv 
»hot wiOi the re|ui.;^jj fi£jpn|!^s. ^^m^nfjr^^^ija^iej §^y^wed 
on the doOr after it is hunor to cateli in the hooks o and 
p, bjr- which the springs act oh ihe cioor ;*when the dooft^ 
<i^9 )ign, thk iUe^ mb(0lfyftrs6rtiiiiMl Hjnk ^h^w^, i&gi i|. 

WJIQQ n<)p«nr jwlilbelBMki«^ rt «inTi«i«Ii»oi>fld oifh4i£bg^l«il^ 
Etg^/lgibjB /tfa^rfhiK>kT4^(iFigJ ' Visheisi^ nkm^by^i^ttfilxpAt 

extrir thickness, is let; into the 8pjM^i{^2iid.^fintl)r<tuM3M{>d||IS^ 
as .she\vn » in • Fig. 3, ,and hjto dotted jines > in. Fig. 1^ hfir 
wUich means ih^,^fjo|ir |;^ 
open* -..;;•.: ^ » 

,301*^** V,'»t>,i. /.'-aa^jc li 'io i..';i/ ' .- , ' . '. ' •'.■|)')r- ^'iX 

iiv; .)f »» l| V^ -l?'*.! -.)'i.^' '';•;:* (r.^\.l 'y\' ,'••■'' ^'^dlWiJ^f^^^-^ '' 



On cleaning and painting Sask-Wmdows. i? 

'• A^Certificale was received froiii Mi^. J^Tomkins, ot 




-Sf. TOfonene nau received, and iDai ne tnmks tne itip 
Vedtioo a ^ry eood.one. and such as^mtist succeed. 




^dXlnw injbianiao jiooB odj iii b.3"'iiOj! IiiiB ji-vndtc 

V I ■ .1 ... I ■ » I » ■ , I I . . , 

fc l H ■ ■ ■ I ■ ■ ■ I . ■ ■ ^ I ^ 1 

'it>q luuu: lo 3bi^ ^^i^V ^tliT^o ^ <|r^iy '^rli bris ,ioob 'MJU 
^ * With an Engraving. , , 

"iwU jilJhil j.!jK)S tiioit. ijnii'P tiilJ*3fi*iV^i(j ut ^1 la\i.»u 

bflK n <yloofi ill ni (If^tio oj .i^ctJ.ri ''i u i^ilrr loob ant no 

ooob '^flJ (Vk\v ^ lool- '^li no Vjh J.«nnq'. onl liuulv t« ^'4 

J|l ^/l^ ,fetaR9>t0 ^ l>efiMre^beifiod«t5»bi Al!f8/<lc«fl6^> 

iMwV^^Oiiof) ^ tolet^dnl^Jwhkh^a^wiil b|^^ 

^Umg(^a»f{to »hoo«I^M€iix2n pBhilifld^)«tltlMitfid4r»g««^^ 

«iltedfi(iittd 4Mi<ridM6i >ftfv€dkle^^^ 

Fig. 4 (Plate \i.)h a section of a sash-window frame, 
th^guih-lines having ring9 fastened to them to book on 

to 



/ 



40 ' Omdesfrojfifig the Blue h{%e,cU' /"^ 

1 • V ' 

/ 

fQ Of oflf^he bead p( ^ »ir€}W place^ in jol Mlw *P?^*. in 
tliesi^l;^ of. |)^ BaBtj^, ^$ «it gr and r, f^( the bottoipiof/ti^ 
gjnoove9:^hi^l| ,are aisQ aiiide in tbc sid'e^ of Uif sa^h"; fef 

60 th»t rti«li;*«tf^ rCi«i90t gpt off wbU$t the $%s\^ hin.\t0 
place ; s and t represent theJower halve? of the bead and 
middSe slip;- am^of wiilbli vbiil siioK mm phee^ aitt} ^l^e 
irtHerMn be f^Urntd % (be icr^w>i7>; tb<f!se4>riH:take:9al^ 
^ tbat.bodh ther sasbes can Ub takes iiito i:be room^ m4 
ibevfKisjiMKfie. separated' £roin ^heini; and'tliity mag^'ilim 
ius.clfianedEiorrepaimd Tfitbdvt tf w dni^gevliiia troubte^tf 
going outside the mBdow* > mw is a f«ctiot» o# %hk tkii^ 
Mud pulley dewing the ring of one of the linea buBg 
u^on the head of tbe screw in the hollow of the ^asb^^^ 
oefore'de^cribea. 
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^11 €iirs)r Method qf> deatrojfifig^ th^ BJue Insed ihet breeds 
on the Bark of Wall Trees, and causes them to canker 

Midwf^at Ami^eldk> ^ ^. '.'*^ • .- . . j .-..i: .,.,.t 



From the Tn^/iSra AotioFNa of.tfae €ACiiiiioiN'4[Wii 

HoRTlOOLrUftAl* SOCIETY. 

Xk &lay'ifi07» wbini I «btared a^Gafdecuuf a^jyeel 
•toQe> near Httddingtohi .taaoyoF the imlitluer were tni 
hc^ with 4h^ /biae ins^oti Itt^fianicfular^ 4;faefC'«JeM 
iwogviden t>fppifi' apples tooVeiTttnv ibstl wasgmqgJiMi 
jhKosr. ibem oui^ iMr st least to cut tbeni^wvaiv aoUvr^^ 
engraft theoi in the foUowiag Spring, ....:: > .i 

During the Winter, hoiif vrt*, I resolved to trjr an 
experiment J(ir, tb^ f^^^lractipi) pf Uieins^cit^ and. their 
egga.^ I collected a cposiderable qupufity of ^cjiamher-. 
fej ; and when it hap been kept for several week's/ T orve 
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n.JI. Yel.IIVB:.SecaaSaia^ 
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On destroybig the Bfue Insect. 49 

Afternooounnailed the affectedjrees^ ..aod with the. g^r^ 
d^n c^g^iie wiished tliem wiUi the giale jey. ^ It Wfs ^ixcr 
sonsM^li atMl so hard ^ fro»i) tnaV:4U4.1ic).t|id. wa| ^c^n jQQA- 

vei^ted' ioto ice-^AfixHl^ tbe;'1jtEw4^' i :^,^^^ ^^^.^f-^^ 
again to Cbe WAif^ 4U»4tal.^^,Ui9f^^lok po ijfii^ef nqiic^ 

6» tuGlll. ' ' 'i" t , .. ■ " - < , - . , „■ ^' 

In the rollowing Bummer, jLharM^fs^^pa^e ii^e^p4 ^Q 
every part; .'and the next yean agai% ^§99^ tlj^y 4^P^ 
the b^^t crop that ,1, ^vcf , saws ,.andf.a^«y fffie^ bcwpv ^3 
b^<ilihy as aiiy tr^s in tl>egardf;n; A re\Y c^:tN y^riQJn, 
ii^d^i^HiU^PP^^^^Ii whiizb bad lain qouceal^ .aboiit 
tfi^j^sp^s '; bi^t whigr<^ the »tea>$ .w.er^ ^J^iu^ ^here- vyere 
11000 to be seen. .* r' ,. _^ ; , 

.» I intended, ti^.bs^>9e <epe^te4< tbe:ej|pqfijtaen,t on the 
same trees durhig the past Winter, as the. ii^s^p^, seiejfpe(f 
again to be on the increase: but luy remoWng to Amis- 
field in Noyeniber last, has prevented it. 

liere, 'hoW^ver/ T^ave AnifileWoirtf^ror th»r^aiiii6 aJtt 
of experirb^t ; 'k»' rteariy <«e4iMf %f *th^ *ti^»i^tnrtf hi^ 
gardert, ai^ ftffe<ne8/ atf d ievettl/lrnrjtfrexf 'byafceJ^tumtf 
insect I ititend to have recourse tb^*tb€faboVe«rAnAly ;' 
and sJiaUcomi^unjciitc the result,, , , .^r .j^ ... 

Meantime, as tlje ftx^ie^impnt^ is^veuy^ir^yle, and withit^ 
the reach of every one, I thought it best to comniunicf^e 
it Wilhdttraelay to the l^drety. ^ *'^^<'* - ''i ••' ' 1 



»|I'l-, '• • " ' . • .♦ .^. -^- . . _,i.a ». t 



1 I' 



' ;* In tli€ coufefr -of wtntei' iMJ^^'^-^l^peated rti^eSrperf. 
mia3t«^ilh tha^^r-l^jr t)h 's^^rlff miit-i^ees ti'^re; 'An^ 
have since had the ftiH&f^c£lM''1b^4i«4Hlit^th^^ret^ 
*frely fi-eed 6f*lhe bhie fniect'; * It ddes^iiot ^pp«6aH '^Irfow-- 
ever, that the a^plyln^^rde H?^ ftt-lhfe (ifiitfWWcW; 
ii necessary to its'stec€fssj'fi*h^4i^Ae(Pld*lffesfiVe8^ 
bdn^ ^fifaHy dfeaned b/ifae fippSc^ibn. • ^ ?' *' '«' ( ' ^ 
- Vol*. XXVIL—Second Series. ^ P^ 
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Oh destroying Wasps. 
J5y Jlfr. John Mitchell, Moncrief House. 

Froih tbe Transactions of the Calbd^niah 

HORTICULTUHAL SOCIETY. 

jtlAVING been much troubled with wasps at this place^ 
I have made trial of several methods to keep them under. 
Destroying their nests is most efficacious* and the fot- 
lowing simple way of doing so, I have practised for se- 
y^ra] years past, and find it most beneficial. ' 

The method I take to find out their nests, is by pb- 
serving, in a quiet sunny day, the course of the flight of 
^e; wasps from the garden, following them as far as I 
ean observe them fiying ; then waiting till others pasi^ 
the same way, following them Jike'wise; ^ind so on until 
I reach their habitations. Having marked the place; in 
tbe evening, when I think they are all in, I come pro- 
yided with a lantern and candle, and a lin^tch of damped 
ganrpowder, made in a roll oa tlie ead of a small piece 
of wood ; I light it, and it burns like a squib ; and in- 
troducing it into the hole, I put my foot on it for a few 
ipiniites. I. then dig un(il 1 see the works, and having a 
panful of water ready, I throw it upon them> and work 
it all together like mortar. When tbe neat happens to 
be on a bush or tree, I hold the match beloiv it, wbea 

. the wasps .90on fall stupified to the groaad, aqd are de- 
stroyed in the same way as above. 
^ When I began to destroy wasp-nests in this way, I 
baye ii;i one season^ and within 300 y.ards of the garden^ 
d^troyed upwards of fifty nests, without getting a stingi 
()kr..pj«^saing a .single wasp. They are every season dimio- 
ishing \i}L number, and I have not the smallest doubt, if 

^isyery gardener were to UjBe.the saise m^tliod, a great 

many 



On desiroyiag CiiterpHkri. (1 

maiiy fine fruit would be preserved, as well ^ honey* 
Sees, ^hieh ere liiucb destroyed by\wa8p8. 

Jn the common way of hanging up phials against trees, 
a great many wasps may be enticed into them ; but still 
the hive is breeding more* Ldrge white glass phials, 
bowever^ arc useful for destroying the large black ^es^ 
which are likewise very destructive to peaches. I put a 
little jam or jelly into them; 1 find it has a good effect 
to entice them into ihom ; and this is the only method I 
have found to keep them under. 
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On destroying Caterpillars, r<emoving Mildew, Ssq. 
JBjr Mr. John Kyi^b, Blair Drt^mmqnd., 

Frbm theTuANSACTioNS of the Galedoitian 

HoRTlCULTlJRAL SoClETY. 

XjLS to the caterpillars on gooseberries, T have tried 
many ways. Theoitly way that I goi the better of them 
was to take them at the first appearance^ which is se^n 
by small holes in the undermost ^leaves ; pick off these 
leaves, which is soon done. 1 have commonly had to go 
i)ver them a second time; bur by so doing! always jpre- 
serve the fruit and the bushes from being hurt. 

Bntnow I have fallen upon a better way. When the 
leaves are fully out go to the cow-dunghill, aad take lb«' 
eow-urine ; watet^ round below the bush, on the surface 
of the ground, but not on the bush ; it will improve yoQr 
crop, an^d fre^ you of caterpillar. 

The Mildew on peach trees is occasioned by a vjery 
destructive insect; I was veiy much hurt with it here» 
and tried several ways, hot could not get clear of i|. till 
I water^ the borders with cow-^irine; and for ,;iiae or 
fen years I have not bad the least appearance of iu I 
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5% Composition of an Uf^haftgeaUB Cenuni. 

^iye theoi'a watering at the winter dressing, end of -Jio^ 
vember, or in December, and then another after they set; 
a-growing, I likewise do the same to the*vines> and I 
pever miss a good crop. 

. >As |o Hot'beds, I make the beds with moss and dung} 
I take the dung new from the stables: lay first about i¥ 
foot and a half of dung, then a stratum of peat«mosa 
about fbur inches, and then dung about six inches, most 
four inche^^ and dung, and so on till I make the bed a 
proper height, giving allowance for sinking ; and in lest 
than three weeks it is ready for the seed or plants. I have 
used this method for several years with great success, and 
it makes fine manure. The moss must be broke small, 
but it is not to be e:tpected that every^ gardenef has it i^ 
his pow^r to get proper moss, 



Composition of an unchangeable Cement. 

By itf. Th£NAR1>. 

Frpm ^he Bulletin of the Societe d'Encouraqe-^ 

MENX* 

X HE following oem^nt has been used with great suos^ 
cess in covering terraces, lining basins, soldering stones^ 
Ice. and it every where resists the filtration of' water ^ it 

' 'IB so hard that ii scratches iron. . It is fornied of 93 parta 
of well burnt brick or clay, and seven parts of litbargQ 
Und of lins.eed oil. ' Nothing can be more simple than its 
composition or the manner of u^ng it. The brick aD4 

. litharge are pulverised, the latter must always be reduced 
to a very fine powder; they are mixed together, an4 
Enough linseed oil added to the mixture, to give it the 
l^onsistence of thin plasier. It is ihea applied in th^ 

, paa^^iiejr of plfi$ter| (he body, that ia to be covered being 
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On tempering Copper. . S$ 

ji1ways|>revio»sly wetted with a sponge. This precatv* 
tion is indispensible, otherwise the oil would filler through 
the hodjy and prevent the mastic from acquiring the .de» 
sireable degree of hardness. When it is extended over 
alarge surface^ it sometimes happens to have flaws in- it,^ 
which must be filled up with a fresh quantity of ^heco-' 
meat* tq three or four days it becomes firm* . ' 



, On tempering, Copper, 

From the Bulletin of the Societe d'Encourage^ 

lifENT. 
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T has beep supposed^ that, the ancients by tempering 
their copper, gave it a degree of hardness equal to that 
pf steel; but it appears from the experiments of M. 
}i/LougeZf of which he gavf^ the details in a n^emoir which 
he read'to the Institute, that the immersion of copper m 
^old Water when red hot causes no sejisible change in the 
meta)^ as far as relates to its hardness or softness; an4 
that besides, if the ancients did possess the art of hard* 
ening copper, it was not by any mixture of iron or 
arsenic, since in the antique copper instruments which 
have been analysed with the utmost care, no arsenic has, 
been found, and the small quantity of iron that was met 
with, did not exceed what is frequently contained in tb^ 
copper of commerce; . \ 

As to the bronze, which is formed by a laixture of 
copper and tin, the effects of 'tempering it are not the 
same^ as the facts discovered by. M. P'Arcet tend to 
prove. - , 

This able chemist having found by analysis the oom« 
position of the metal pf which the cymbals are for in ^d» 
that ar^ manufactured exclusively ai Constantinople, be 
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M On a Pellicle composed of Milk and Finegar 

made some which at first appeared to be similar %p tbem» 
ibut when he attempted to finish them, they fi^II to pieces* 
After several fruitless trials, he discovered that by making 
the brokize red hot and tempering it in cold water, ha 
Qouid render it so soft as to bear working without trouble^ 
a^ w«Il as polishing, chasing, engraving, &c. It wat 
easy afterwards to lestore it to its original hardness, hf 
beating it again^ and suffering it .to cool slowly. 
' This discovery has been applied to the manufacture of 
bell-metal, by which it is thus made to bear the strokes 
of the clapper, and without this precaution the metftl 
shivers and is split by the pressure* 

M. D'Arcet has made cymbals, and other similar in* 
ttruments of percussion, of as, good quality as they w^ra 
formerly made in the East. 

• The Institute, in consideration of the labours of M. 
D'Arcet, has resolved to add the art of manufacturing 
metallic instruments of percussion to those already puh« 
lished by the society, requesting M. D'Arcet to take the 
charge of editing it. 
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Method of making a Pellicle composed of Milk and Finegar^ 
which may be used in fVriiing, Printings He. 

From the Buj^letin de Puabmacie. ^ 
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HIS pellicle is obtained by the mixture of two parts 
of milk with one of vinegar, which is exposed to a de- 
gree of heat sufficient to coagulate the milk. The liquor 
isaben filtered through paper and produces an acid which 
is tolerably strong, and perfectly colourless. 

This vinegar retains its transparency and limpidity 
until the eighth day \ it then becomes turbid \ it clears 
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which may be used in 9f filing, SfCm 56 

again f^rter.soipe days, bujt not perfect]^, and precipitat- 
ing a whitish sediment ; the liquor then acqaire^ an ap- 
pearmce similar to whey^ liot well clarified. The twelfth 
day, certain filaments form on the surface, which adhere 
to the sides of the vessel, and converge to the centra 
until they form but a single body. 

From that time the substance acquires a degree erf 
consistence, and before the thirtieth day, is as thick as 
about twenty-two millimetres and a iialf. In this stilt^; 
it is taken oiit of the vessel, and spread upon paper td 
dry. This.suhBtanoe which is nearly sii^ lines thick, be-^ 
comes as it dries, thinner than gold beaters' skhi, lind 
<^aanot be broken without force. « It sticks so Hardto th^ 
paper, that it would tear, if the paper were not moisti 
ened when it is detached from it. 

This pellicle being insoluble in water at any tempera^ 
ture, unalterable in the aif, and resi$tin0 ma^y agents 
and re-iigents, appears to be susceptible of application, tof 
varioua purposes. It bears characters of writing and! 
printing; its transparency renders it proper for covering* 
pictures and othe^ valuable objects, it may ahd be used 
for tracing, and instead of fine > parchment ; btit in dry* 
weather it will hardly fold without breaking. 
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Account of the M^ihod usGdin Germany fof* p^ishing . 
Wood, £y ilfi MAacBL DB SfittHEs. * ,|^ 

Froiii the Annales des Auts et MMxvFACr\j$iti. * 

N'the first place the GerixmDs are careful to join their 
iRTpod very ueatly. and to make llie surface very smooth, 
because if the vai^njsb brings out, the beauty. of th^e wood^. 
it..does tfie same by, the defects. When the \iood k 
5)>9C0 Mrell polislied they prepare the vaini^h. . i 

\: For this purpose, they reduce to a powder somtc of tlxe, 
purest shetl lac, that is to say, very.trapspareot, and di^r. 
9oIve ii in^wt^IIrrectified spirits of wii^^.they add itx>a^ 
jretorty double. iVbequaaUtypfalcobpI tP the lac ep)"*, 
|>Ioyed, aod expose it to. a heat of .^dipiit ^ffy deg^rees, 
Ilea«(Vii;»r. , Theyare.icareful lo agitate tlic mixtuKe^ewy 
.' three hours, .until thjs. varnish; has acquired the suitable 
cbns^rteQOe,; ,iC it doi^s opt appear of a sufBcieat.cojQsi&t- 
tnc^, they^d^ ILttlejxi/ore^ulvi^i^sed I&c; if.oQ.th^j.coov 
trary i( is ^ thiick,.tl^y,.mix a little more alcohol^ being; 
careful tp. fgitAte. the. in i^.i^;:^; lentil U is ,o^\the right; 
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^ vThis varnisi;L,rli^sjiQ-.pfieuliar quality ,^ except. that it 
coBtains no turpentine, nor any otber body that renders 
the varnish gluey, alid liable to crack. 
- .They apply the varnish with a piece of fi^ne linen, which 
informed into a sort of pallet. The workman is previ* 
fOiisIy provided with a mixture of two parts of varnish lo 
#Qe i^.^ve oiljr" iu wbjch he spaks the linen, and then 
^l'libfk^;i%'0iSi$r.Tth^. surface of the wood with great force, 
9^11^ piessiag ^ry hard Apon it, but always in the direc- 
tion of'the iU>re% of the wood. 
' ' Jle b^iiis afresh, by moistening the wood agaiq, 
, K^xil tb^ whole surface of the wood is covered with ..a 
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flight coat of vwraisK. Wben fth(^ woofi if wj^M mci^u 
foed iviib the varoiab, thej legye it to dryv M[l)i<^ ^^ doeii 
very quickly, and tb'ej then apply ^ sisfiopd C€yBt> a tbii'dt 
nod eteti a fpqrth if nepeasyy^ TV)*^P }^ VjH:pish. i^ 
Perfectly dry aqd bftrij^ they g^v^ it ihp ]^9^^ i^ t^^, 
manner following. > . . i 

They steep a pieice of fia^ lioea ifi^amisture pf o^ve 
oil and tripoli reduced to pow^er^ ^n^ rub t»h^. irop4 ' 
bard ijrith it t^ntil xl^ varQ^s|) h^ ^itu^red tl^e.prop^ 
degree of briilt^ocy* Then ,tq gi v^ i t .the last polidi, tbey, 
rob it with a piec^ of vc;ry sc^Tt, ji^e^. or very fio^ sc^ft 
leather. , 

Tills varnisk may also bj^ applieil vitb « brodi, on 
bodies that dp not offer i^n eten^ surfabCi on)y It niusif 
then be mwi/s thipner by i^dding a greater propo^tipp $$ 
alcohol^ It may afterward^ be pp^fbed ii^ t|»e fn^qnei;, 
above describied* 

- When It it applied to bodies of great rarikdr^ H is 
essential that the vajrnlsb b^ tirade as thin as fo^ bodies 
in relief, because as it dries quickly, the edges of the 
parts that are first laid on would acquit-e a degree of thidlc« 
ne^s, which could not be reduced in the polishing* 

Lastly, articles that are turned iin W9<Ai may i^e, var-.. 
nisbed an(| polished ip 4he sa^e nmnaer e^^n in the lathi., 

The only inqopvenience fitj^ep^iog ibis varui^i Up tl^af 
U giT^9 the wqod a browoi^. colouf, which ia. i^ fUCOft-, 
y^lUMpf wberi^ a. deep colour i9 desired i m^ fv ^^¥V 
reason jt if ippqU u^e^ jp varois^iqg ">ai«?g#»f 9^i ^ 
walnut and cherry-tree woods. But wheQ the woHl 4 \9. : 
h^ kept of 1^ light fciout, the fW^l^ M iMd^ . >A ^ 
s&n)^ pi#PQ€H^]r pqly; in»tend o( the laq, they »ae cop^I giw . 
diisolvf 4 \n th^ a^cc^ol add1i% ^^ H. fQ^etiqifst »:I|ttJe,^ 
Cflnipb0f 0^ ei,hesr, T*|i» Jmi^M WW >e .^PPM V«^. 
socpeM. Uf p^ny ^ifN^oi aoRfs of wp^ 
; yc^i,. XXVU.<-^fico^*]| Sbries. I 9vff$ 






58 . On some Chemical Procisset 

• Some of the Vlfenna rnkkersy drssohe ihe copal by W- 
posihg it" to the action of the vapour of alcbhol, iairlid 
sometimes thiey colour the copal varnish, which is nitn- 

^ ralljr colourless, with any tint they wish to give to'it; 

' and they do not seem to Bse any spirits of turpentine td 
dissolve the copal. 

'" Bj^ tHis method of applying varnish; to wood, it pene* 
trates so cobipletely into the gfain that is'alraost impose 
sible to crack it. S6 that when scrapbd even with tf 
sharp 'instrument, if thp traces be not very deep, the 
poFfsh may be' restored by hard rubbing with'asoft pi^e 
of linen. 

' The gliiey varnishes have not this advantage; since 
they do not penetrate so dfeep into the substance of the 
wood, and a scratch will take tliem almost clean off, in 
such a manner that no frictiori will restore the polish. 

% 
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Notice on some Chemical Processes employed in Holland. 
jfram the Bulletin bs la Societe' D'Encou- 

BAG£MEMT. . 

• » . ■ ■ • • - - . 

M. GUYTO'N MORVEAU hai presented to the So. 
cfety a German work,> intituled, ^' Description of some 
l^anufactures from Chemical Products; and Mineralpgi- 
C^l'and Techn6logical Obsei^vations made during a Tour 
ifi England and Scotland by M. Febef, cbunseHor of the' 
iMinek to 'the King of Prussia, and member of several 
WarfteA Societies,' &c.*' .1 

* l^bJs work,* v^hich ivas pnblfshed in* 1793; cdntainls a 
•vfcry ViJccifict Account of some- chemical prbceSire^f eai- 

ptoyediri Holland; arid viluch the author bolledtied durin:g^ 

hfs stay jn- Atnstiroisrnif in 1T6&. " He visited -the' principal 

ififtptifactories in that town, '^^ and licrafoUo wed tKe opehi'^ 

- -^ V ... -trans 
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I ^ employed u^ .HblUmi. 58^ 

tbAr^raetlaed in tb«m. We foay tkerefore place some 
cofifideiice; ia' the processes. be. deacribesy and althoagh. 
tlfteartsiba^e made, great progress skioe the period of th^ 
author s itilavels, we do n^t beaitata ip. pqbUsh^twp of 
these processes) .t he refioiftg of.. camphor. aod .the subjif 
iwiion of .cinnabar or vermiUton, becattse.thcjr arel^st 

kiioi¥<n>-.aDd^thie^Datch practise them excktsivel^. We 
do.noty faowever^ by. any. means pretend to vopch foriibe 
acowacyofsthese processesi: wbiefa may probably require 
tO:»be - repeated ; . i t remains . for. experience . to et^taUish 
Itielr advaatoges.'. • 

— • • . i 

Method ^ refining Camphor. 

It is .well knowQ^ that camphor comes from Tndia ici 
little balls or masses^ commonly charged with great im- 
parities and packed in cases. The D/utch arie the only 
pieo.ple who now, purify or refine it. 

Camphor might be sublimed, alone and without anj 
mixture.;, but as it is always mixed with hairs and woqI, 
a|)d fragments of wood and straw^ and as these substances 
disengage during the sublimation an .en>pyreiima^ic 
oil, which would, give a yellow colour to the camphor^ 
tbey usually ad(l sonie lime or chalk, ip the pf opor|u6L 
of two ounces to the. pound of camphor. After the mix- 
t^ce is. eff^^Qted. in an iron mortar or a small hand-mill, 
tbej^ pttt about two pounds and a half in weight of it^ 
into each subliming vessel*. These. are black glass bot- 
tles, with large necks and of a round form, a certain num- 
bier of which are placed near each other on a sand bath 
Qver^a.stove ap[>ropriated to this purpose; th^y are sunk 
Ipto.the sand to the depth of some inche3A and are slightly 
^jpoped with cotton or tow ; underneath each sand bath 
it^ ^ firerplace and ash-hole ; it is heated ev^ry moruing 
DTJth turf, reduced to qharcoal. in sufficient quantity to 
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4HI 0nhm$<ihimMPf9c$$ia 

}i4n i^e^diiy, ^ir ev«^ operatitfa it cf^tupl^ted lAiiid*}'^ 
it 18 be^a byiaalcmg ebHsk'firei 19 order, to pi|t tbe- 
diiiti{yh4f m -a' state of fushpQ ^' the Tftpov? that as disMN 
Ife^^^^d rrte^ iti; Hub li^ic; it wouId ftiH dowif agtiu m 
4t6p9 mhhm the V€^j;e]'^iid dsti^ it f6 bmtKf, if tb<^ ^ 
tots^eaif^HLCt \ft^ not prevented by cdvering eatcli^ b^iilli 
wMl a ednibid: cop of tinned iroiii i^hichU charged widi 
warm itefidf and iinder whhcli the caa4>bor it cblkoted^ 
By thb mttVod^ therein no logs even if the bottle break;^ 
Wb^ tbe 4^aBiph6r is liqiiid enough^ and all tbt hdnm 
dity it contains has evaporated^ they take dF tba sand 
above tbe cap^ and often, even tbe cap itself; but they 
immediately replace ii by W fresh ode^ having a bole in 
ibeinidUle, for the adohi^sion^df anVbri tooltd sUr the 
Ikiitttirj^ c^'qtained in tb'e V$ldsel. Tbe cani'pbbi' as it vb*^ 
htiHses adh^reii to tfie sides of th'ei^ Cdps, Wh^rii it fotioi 
a transparent mass. All acc^sls' fcbtti ttie 'e^tet-nUl aii 
diust be carbfuily prevented. ' 

WM\k tbe c^fii ah bhan^ii^g, afid'^t the mbipent wbett 
the sublimation comt^^iences, the fire is diminished, ft 
Is kept up all the da^ at a suitable Heaty i^nd moderated, 
if oecesskry, by meftns of regieiera adapted io the stcrv*; 
from time to tiD^e tb0 i^OrHman lifts up the citps arid tb<6 
cottM stopper, in order to ir^ch tbe bottoiad of tbe vessi^ 
"with an iroi) rod, ibteiidied to opeti tbe passage of th^ 
Hec^i Mrhicb' the yolatilised 6aa]pbor te'nds to ob^trtict $ 
towards tbe end of tbe operation tbe caps are talceii'fitf' 
entirely. 

They perceive that tbe siiblknation is terminated wUett 
tbe cffmpbor begins to melt on the sides of the Vessel; 
tbe bottle is tben taken 'from tbe sand b^tb Q^djeft td 
i;ool> and they break it iti order to obtain the loaf of 
f^mpbor, which they wrap in blue paper. Hiere still 
reqpfainH mv^ck p^mpliO( i^ttf^hed to \\k^ ffdgtnehtd ot 
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. ^- * mp%ed in Hollands &k 

ifWs; andafit would be too troublesome to takeit off with 
a koifey they ihrow the frttgrnents into a vety deep copper 
boiler^ vhicb' they coVer -with a roand cap of the- Bstme 
metiil anrd plac^ n on a itcr^e; the camphor t^ it volatile • 
0CU adberes to the ^idetof this cap^ from wbieb il is easily 

removed, 

i ' ^ ' ■ - ■ . 

Sublmation -of Cinnabar or Vermillion (red sulphuretted 

Oxyd qf Mercury). 

': In the^stablifshment which M« Ferber visited, they 
iobUmed thb veraiiHioain thirtyi^siji or forty-eight bours^ 
in large vessels* each of which contained* 170 poands of 
weafeury and ^0 of «illphu^. ;Th0se are the proportions 
that.^vere described to. him; 4he rproportion of .mercury' 
bowevej< might be augmented, and tb^ oinuabar; jvould 
Ibeh aeq^uire more birighfudfis^ 

They begin the operation by melting the sulphur in a 
hrge iron, kettle, the meroury.is added to it by degrees. 
ilUd they mix the whole wiih an iron $patul|t.; they then 
pour the mixture Upon cast-iron plates^ pJ^of d in the air« 
and wben it is cool separate i| i.nto sm^ll port^os, whicb 
are put into little stone pitchers* The large spblitsing 
crucible or vessel, istmade of white, pipe-clay .t(^ resin 
fire, Jknd glared on the inside w^b coftimon potters var* 
niab; il is of a round form and a little «^id;!ened, the edge 
is madis flat, to receive a lid or iron pla^^. and it i^ about 
fiv0 feet bigb. The crucible enter^i the^ s^oye to nearly 
balf its h^ight^ and is ihas expof^ed to the. immediate 
kffect of the heat. It is sui^ounded by a l^rge ifon ring^ 
pdtteed flat-ways upon tb^-ee bricks 6yc^>At^ei)tt«I'distnn• 
Ma oa the edge of the stove by. means of a, littM i^^y* 

Ibis rirtg serves as* tlie baie to a very tbi<:k layer of pipe- 
clay, mixed with chopped wool and covered wjth iroi| 
lliagfc^ 9^ portiop of whi^b du^roiii^ds the part of the cru^^ 

cibler 
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cible that sUihds out of tte stove; the. upper. edge of tfaif* > 
layer forms a trencb into which the cinnabar falls, whi(ih. 
es^pes out of tUecracible notwithstanding the Kd wbieh.^ 
covers it. These preparations being completedi they; 
h^Wt-ibe' stove w4th turf, and augment the fire by degrees* < 
until the bottom of the crucible is red; they then thrown 
into h the mVxture contained in two of the small pitchers 
brfwe ttieniidned ; at first it crackles as it burns; when 
l{l€i Wfkman judges thut enough of the sulphur is burned, 
h* cdfVerd the cfucible with a very thin plate of cast-iroVi; 
theiidmeis immediate^ extinguished, and the cinnabar 
b^4is'to subNme. 

-?ltf^^erto be certain that the plate fits closely, thejr^ 
|>^s- c^i^r^it a stick, to the end of - which a ducat is at^' 
tiieb^ ; if the vessel be not well closed, the gold becoities 
wbiti?. From time to time tbey lift up the lid with a^ 
pnir of'iron nippers to let the vapours escape, and to let 
tli^'frtf^h Air penetrate into the crucible, that it may not 
break : the cinnabar fixes on thfe edge and undfer the lid,' 
as^beiog the l^ast warm place ; when the workman judges^ 
that there is enough of it, he takes off the ltd carefully* 
aiid detaches the cake of cinnabar with a pointed ham* 
mer; at'tlie^ame time h6 puts upcm the crucible ahotl>ep 
plate, to which a fresh quantity of cinnabar adheres.; 
The cd6lnc?ss'of this lid and theupper part of the crucU 
tie," ^6atly faVour the sublimation. At the endof tltfce 
or fo'tir hours, according as the Operation is ittoi-e^of less >' 
actelerai<?d, tney stir the mixture with a thin stick, to 
keep it from biirnihg, and they cast a fresh quantity of 
Siitphur and Mercury into it tintil the whole is sublimed;. 
They th<?n exthignish the <ire; when the stove is col4 
they take off the crucible, and scrape the cinnabar which 
in^y happep to remain on its sides, Tb^y afterwardsr^ 
d^ta^b the loaVbs of chilidiiat from the plates^ and' pro^> 
^' *• . serve 
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' «rve them eDtire. for the sake of dispatch,^ or ejise.tb^y 
break tbem. • 

' W4nter is more favourable than suomier for ther$iibiH 

* mation of cinnabar, beeause the upper part of ike v^ssek 
i» cooled by the external air. These vessel* wiU fiei^ei 
for severaroperations. ^ . i - . 
«' The.cinnabar is pulverised atSaardan}, ^here theieiire< 
a considerable number of mills for grinding colours, dye* 

* itog woods, 8tc. The operation is performed, by placing; 
it between .two horizontal mill-slones, which vary'.iir' 

- thickness, bardness, afel are placed more or less iih^ 
together, according to the degree of fineness* desired. 
Tbe^ operation- is i^peated three or four times by mofstep-' 
ing the pulverised mass with pure water. It is said, thai;, 
, -' the coloar of ifa& cinnabar is so dazzling, that n particviac 
sort< of glalsses are necessary to distinguish its 4i6ejenl^« 

' equalities without mjuring the sight. 
' The finest serves for making seaKng-wax, They .fx«-' 
quently mix it with n^inium* ( 
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S >'<••.'., 

AMuZh John Pauley, . of Charing Cross^ in ^^e. 

cQumy. of .Middlesex, Civil Engineei^. and DpRs.Eoo^ 
. o^ the Suand, in ^be..same.couiity,:Gun Maoiifaqtiirer; 

&r;cer tfiio aerial cqu vey aoces, . and* ves^ls . to be $tje|Si;ed 

by philpsophlcal or chemical qr m^cltanicaji fp^ai^s^.ao4 
.which meaii« are also applicable to the pcof>eUiog,o^.ye^-, 

selr through die wateri and carriages^ pr other .con Vi&jTn 

Mces^by land.^. Dated April 25, 18^.5. • 
Jacob Wilson, of Welbeckrstreet, inthepadshof St. 

lllarylebone, in th&'COttat^^lMiddleftex, Cabinet-.maker 
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aoti bed-furnitore Dated April 27, ) 8 1.3. 

W1LI4IAM BvsKi tl^^ younger, of S^jSVoln Walden, in 
ibe coviiiy of £&seXt Sjiry^yor itnd JJMilden, far a ine^ 
ihpd fori prcvepiiug ^pci#Qt!< froni hw^fs fi^lHng with 

two^wheeled carriages, especially . on 9teep' d^clii^itiis^^ 

wperior to iitiy hitherto koown: or in i^e« Bat^d April 

fl9, 1815. /; 

■piCTEtti M^itTtNEAtJ, jofiior, of Catiotibqry?b0uae» 

JlHogton, iQ the.couDty of .Middliefl^^,. aodJo^N MaiIt 

TiKBAtU, jvQior^ of ; Stamfor/ijUhiUii 19 tb? fti^i^ cpn^jtyi 
.Ge^tlem^a; focthjeirpaw qieibod ^r mi^tbod? ofr^giiiog 
jBud <:}9rifyiof certmo v^gQl|ityl^:9iibstmp«:».. . Xt^MJh^py 

CHASLK9 Pitt, pf tb^ Stir^ndi in Jh^ <?ijy pf West? 
IpiDst^r ^Qd iCQuniy oj^ Middlesex ;. for hif wetljftd .01; 
methods for the security, an<jl s^fi^ coavfya.i)p^, pf spi^U 
parcels apd r^jn|ttanc(9s of property of every 4^84;ripiipn, 
and also for the secarity in tb?. fpn^q^ipii ^r $ipp^p^agQ 
pf shoes, pat^d May H, 1815. 

Samuel Pratt, of No. 119, Holborn-hill, in the 
county of Middlesex, and of No. 40, Holborn-hill, in the 
City of London, yrflnk-roaker; for i» f^^rdrobe tfun)c fof 
travellers. Dated May 11, 18(5. 

John Jambs ALsxANPBit M4cc;ARrHY, of Arling* 
tcm.^tfieet, in the parish of St^ George Haoover-squart^ 
in the county of Middlesex, Soulptor; for a method' df» 
pavings pitching, or covering streets, roads,^ md Hi^yu 
Dated May )1» 1815. 

A-RCHiBALO K&nRfcs, of ^est BroiDvicb, in the^ 
e<{uQty jof Siffffoitl^ Fotiader j for certain improV^menta' 
in the mills used for :grin4iiig cpffee, malt^ . and qtlier arm 
tides. Dated May 29, lfil5« ... 
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ifpec^atiM of the Paietit granted to William Sellabs, 

bfKimsey Elm, iri tht County of Worteit^, Enginter; 

fof a Method of ^irmifig and Idling of Ropek, Ttsme^ 

Lihe, Thread, Mohait, Wool, Cotton, and Silk, b^ Ma-' 

cMnery. DatedJune 7, 1814*. | 

With a Plate. 

J. O all to wham these ptese&U shall cdme^ tec. 
N6W KNOW tE, that in cdtupliatice with the said pro- 
viso, I the said WiiKam ^dtartf do hereby describe and 
itst^eri'ain the nature of nfiy said invehtioOyand in What 
ihiinner the siiiiie i^ to be performH^ by the plans or 
drawings id th^ oofargin of these presents, and tb^ M\tM* 
ing description thereof; th^t is to say: J'ig; 1> (Platd IFL) 
il the d^Vation of the fr^fne stnd pillar^ cdiitainin^ thcf 
Upper pan 6f tlife ibiichinery. A repres^ts a ptrltey ar 
itheet acted ttpon by meaAs of a strapj 6ir otherwise eotfi* 
ihunic^ating ittoti^n to the centre perperidicular shrfe 
itorked'B, on tvhich i^ M^ si s^r-wh^el marrlt^^d Gy of 
Jki irtdeffnit^ ii^ actiofditig^ to the wiwtt ihtencWd 5 
B ]6 D fiflii thVe^ \VKee!fe ot jyinibns put in motiow by th# 
V6ti'XXVir.— Second Series. K spur- 
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spur-wheel C ; E E are two round (or square if n«cessary> 
plates perforated with holes^ and the plates attached to 
each other by three equi-distant pillars marked FFF;; 
between the pillars are placed the machines as described 
in Fig. 2, of which a front and side elevation are repre- 
sented in the margin^ and may b^ qaore or less in num- 
ber according as the work may require. Fig! £, A is a 
wheel or pinion immoveabfe, fixed on the lower plate of ^ 

/Fig. 1> marked E^ round which immoveable wheel or 
pinion revolves the wheel »B, fix^d on a spindle orshaft 
marked C, on which spindle is placed a worm or wheel 
marked D, giving motion to ihe rollers marked; E E; and 
td the spole above, marked. F; G G are two springs bear- 
ing upon the axis of the rollersE E, and the rollers and 
sp«le are fixed in the brass cr iron frame maked H H, 
Fig; 3. The material intended to be layed, macked a an, 
passes from the spole in Fig. 2, marked F, through the 
perforated holes in one or both of the plates in Fig. 1, 
. marked E, and is received by the conductor in Fig. 3, 
marked A, from whence it is conveyed to a revolving 
spole marked B, which spole performs its evolution on 
ihe spindle or shaft marked C; D is a lever and spring 
which reltigates the.' spole, and tighten^ or loosens the 
twist of the Jay. Fig. 4>> is the plan of the spur*w|ieel 
and pinions as described in. the elevation of Fig 1^ marked 
C D D D. Fig. 5ry is a plan of the top of the machine in 
Fig^ I9 marked E.E^ in which the pillars FFF are 6ixed. 
f ig.6> is a plan of the same machinery to be put in m6tion 
bjK means of straps, in which, ca^e it may be necessary to 
introduce the additional rollers, marked ^ A A, and which 
may be of any given -size according to the material used : 

^ these rollers are put in motion by means of the upright 

shaft marked B, commuoicating with a' bevel wheel or 

wheels marked C^ which receives its motion from an bo* 
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ritenta! shift; it tnay be' also necessary in particular 
w^rk ta substitoie, for the machinery in Fig. 2, three 
simfts or spindles/ as sheWn in Fig. 7, in 'the centre of 
wbidh is placed a condubtor^ for the purpose of convey- 
ing the spun flas:^ hemp/ thread, 8cc. to a receiving cy- 
liiider or spole. The manner in uhiich the work is per- 
formed> is by placing or fixing spun flax, hemp^ thread; 
mohaif-y wool, cotton; silk, or other materials intended to 
belayed upon the spoles/described in Fig. 2, marked F,^ 
or on as' many of them as' the work may require, and 
passing the several ends' of the Aax, hemp,' thread, mo- 
hair, wOal, cott6n, silk, or other material through the 
perforated boles in Fig. 1, marked E E, or 'as many of 
them as may benecessary for the layriiquiTed ; the ends 
are then carried through the conductor in Fig. 3, marked 
A, and wound -round the receiving and revolving spole 
in Fig: S, marked B. ' The machinery Is ^fixed in any 
wooden frame of a convenient size, according to the 
bulk of the materials; used, and may be wdrked by water,* 
steiim, br'any other power. ' 

In witness- whereof, &c. 
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Specification of the Patent^ granted to Henbt Houlds- 
viOKru, of Jnderstohy near the City of Glaigow, Civil- 
Engineer ; for a new Method <jfdiicharging the *Jir, or 
Mr and condensed Steam, from Pipes used in the Con^ 
veyance of Steam, for the Purposes of heating Buildings 
or other Places. Dated March 18, 1815. ^ 

With a Plate. 

f 

X'O all to whom i these presents sliatt come, Sec- 
Now '^ know '.YB', that' in. eompiiapce /with- the said pro- 
vi9p*i I the:sai^ H^nryHoaldsworth do bereby declare 
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that 



18 fo^^Kfif 9- Method ^fifsc^rgi^g . , 

^^i fs to s^j : My inye^tipo cvn^i^ts jq tfiet i^ppUcf|UQ9 
^f itif •fqrc.? QJntaiijecl bjr thp expagsic^ f pd qo^^r^ct^^^ 
gf U^ pip^e^ cpijiy^jing at|eapji^. of by t\f,e ^3(psm»iqii i^^4 
c^iftr^ct^Qjx 9f pOiej^ pipes o^rve^^eUji b^rf, 9f ^fi^^ ^^^T 
n^te^ vyitb tlif pipe^ for cqqveyiRg )Hf a«ri, \Q effict ^i^^ 
r)^gula^e tbe <;l^schg^ifg^ of the ^ixj oc ^ir a^^ c^nd^i^^ 
ff^e^^m^ fyffjip Ui? ^>;?§nji-pipef afon^said ^ and J 9»Pflly tJ?i^ 
€ijp^n(^^ng ^p4 cpp^ractii^g (qrcp iq riegulfttors fpr di3? 
y^^9,r^^9g tbip 9f^r, or 9^r a^p^ cqn^^epsed ateaii^, jn ^i^rem 
gj^^tjhoj^, £^ c(rcuq:)st^ejes^ ipi^y require, aw?h i;e^ul?ljLpr^ 

9?V'^mift^of999^?.o"; Vftlv^?, qr 9%;: ipAchiqery upw? 
^;^i9ai.ff^ljf,.e^lQy^ ;{ i;pj i^ua^ me^hqds of applying ^b^ 
|for?^^ f9f9e ^o tljg u^qviflg qf tjiese r^guj^tqr^ a^e (^§ 

glflf <j J-eiJfJffiiftS Ije^jti Iqt tiffi ^pd, § 9^ the pfp^ p^^s^ 

^m^^ 4^ Wft ^r «tlj?r fiafW;^ : if t^^S Wft? « pqiflpg^^c^ 
of a metallic or other subs tai^q^, capf^^^ of b^;n^ e:^r. 
pandied by heat, it will on the a^j^is^^q^qf ^^^ }J^P^ it 
increase in length, so that the end A will have expanded 
to fl, or approaTclied nearer to it than it was previous to 
t)|^: 94WMip» qf' th«< mwk ;;hjcdit k » beat W^k oKiven 
%M^ ui^Ql>.9ll>Q^i^^<^; ifa^ Md ^ of tbx^ }<«ef^. Md the 
c^d.pft tb6 p^pi^; All «r« cQAnoeifidt lipgether by a rjodxor 
Uai( 64> furayfted i;iiih. jmxi^ «t each, end. fiivoni the 
p^xotk %A <{, PA tlUi qnd o( (ke lexer a rod d[/]St9U8pei\d^,; 
and upon which 19 fi^d a.vBke.g^ and hsiftw tUfi valve 
a weight h. The valve g i^ffi w^be^ shut into a seat at i, 
in the valve box C. This valve box is fixed in tk^ po- 
8Mu)n, afe^wnl, wd; ahave^ tlie veIta seat a pipe «ft K is 
joioM^d^ cpcamitmoataog.atli^ vilb thfi ui^der »id« of tlie 
s&<^ilR}7piFie ii'fl, <At «c oMv; lo the end A. imotbei pipe^ 



iha idit toBd epndimiei itmmfrom 'Pipes. 6o 

^tu&B^ box, tbirottgh.vbict) tkk^' ri>4 4/ w^ks. The 
apparftCiia ^fg »r'<^ag^d aA 49scr'^b^ ^d yh^wn ia 
Si^. li o«i adiBitti«g 4te4m inlo A^ (^y ibe pip^ o),^ ih« 
^ad A wiU expfyid tawoirdft c, .i^d by 'H% c^oaQoeuop ivitb 
Ibe kfier' 6* <; (}> %h«. ?nd. ^ wiH be d^r^^fd, a^d tb« 
si9ighi A being tb«»^ alk^wed to ^i»Qend» vt iU $bm ib« 
^Kebre gi aA/d tbiA wUI ttki plap^ wb^A tb« pip« ABU 
either wholly or par^ally l^^l^d, aecvrdi«g t^o (hi» fttfr' 
jttPitipeat q£ Hbe appaiaiaif, th^f^ beiiigajsAJ^wt»t^f:to 
ksgihw or sb^r^fio (h<i rod <ji/> ^f(^QQrdi\iig m W9m pj( 

^ oth^c si4»^t^i}$i3 Ibift^ wiA nUg^ ii^ tq ji^ld, %k the . pip« 
A ^ kn^lbea^ aiid 9ImwIi^9ji ^ iiA i«ii9 i« tq ^po-yey UM.MTf 
'^.ajfi wid.cpjDdenA^ lleMi^ ^Qc(yf> tb<9 Mppf^r part cif tj^ 
bcuK C^ aitkoxe lh« NaJiV«. Tbd pip6 / mi tft 40 .«WV(^ 
9«r«j|r tbfi «tfi{ aad Qwd«9^d ^t^t^.^t^r H l^ p^^^^ibf 
talTie. . Wh^n i^et pip« A|^ ha^ fty(|^ai»d/Qd ^t^i^^b af t^t 
^aujie Ibe vaWft /|^ ta. £»buty n^ ii»9f9 «in or ^o#d^94^4 
^leam can bf divcbaigedl A»d ^ ^^^ws^vMm pf.tb^^ 
Witt take place, which iirUJ^ «ool tbQ pip«t .4'Gt i^ :9<Ha^ 
dfigiec^ and in ^coDieqifi^Qae il» i^ljs ^QAt^afit m^kmffhi 
and rft^pefr ib« valve, and Mhw- fbfi air. (md ctoode^^s^ 
9^V^ agfiinto escapi^^ wluco th« «|4Wto (apii; «i;^lying; 
lhi»« pJaoes) wjjl cauM ^h^. pipe agiyint to^e4i^p^i^dv^.a^4tibi9. 
iMlwfi.i«|i[)kagaio be clp^d^ apdi by^aiCOj»|ini|aiHiil<or^th#«e 
Qffergfwni^ a.hegulaft.diai!Jtoi)gCi oftb«>air, or ak and qficirt 
dftftsad stAaAi^ Avilti be. ^epiifdit t^ ad^ptwig'libi^ appa^%- 
tHaao.pipeA iMd<. 4>r ib» AcvdiiH^yipg of sV^bi^ t w^iialljf, 
ii|dfa8^Ab^ditifeMMI parity, prftppntiimal t^. liie ie$stK'Md 
duuMtw of< tb^ii^ ^pe« ( ti^i i^^to a^y^ Ij jnak^ tlm-. vajv^ 
|tiirdiapifteei Ar^ni ^qftflbirdto pr\^-tixtlLof the diaiii^ 
tM olstlie pipeA B; and thepipes.JkK# <uid im, from Ma 
l^uolb^to.Q9a>tta|tiBb qf tbe sai4 ^buueier.;. afid. I pcoporn . 

' tion 
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timi th^ jtwo parts of ili€ le^er h cd^ in such manner, tlmt 
the motion of the pipe A B, wheti fully heated by: steamy 
shall move the valve g through a space equal to twice['or 
thrice its diameter; greater 'urcety in these proportions 
I haVe not found requisite^ and i vary them occasionally 
as ' circumstances may require. The weight h, maybe 
equal to fifteen'or twenty pounds^ or so much as. to over- 
eoflie' tl>e frictio» of the rod rfjT, in- the staffing box », 
and shut* the valve g with certainty. 
' Seicoodly,' Fig. 2 represents a method of applying the. 
ejtpansivef 'force aforesaid; to the discharge of air, or w 
aivd condensed steam, and which can be appl^d to'steaiH 
pipes placed^ in* an> horizorital, or vertical,- or anyotber 
position. A represents 'one extremity of the steam-pipe 
(the -other end'ibeing fixed as shewn: at B/'in Fig. K), 
wheilh^ in an horizontal dn vertical posi^tion, as numbers 
1, <S, and'd ; a 6 is a bar fixed to the end of the pipe at a, 
and^c6iinefet^d by a-ndofveable' joint'^t i, toone end of 
a^teVei^i^ c^rf.'this leveii^moves npon a jfixed centime *atc; 
at d h another moveable joint from : which firoceed d^, 
o/'bar b^ rod, with a va1ve> e at its extremity; thisvalve 
when ^htit, fits into a seat at/,* g hi is a. valve bo^x (aBt^ 
ene4 to the enfd of tha pipe A, and having a stuffing boaip 
at A, {brtherod 'd-e to work through, lEiad an opN^ing or - 
branch at t, to take away the air, or air and condensed 
^eam, after it has passed the valve. The apparatus* 
being arrai)geda£f described and shewn in the figure, on- 
admitting steam into the pipe, the end A will he ex- 
panded Inwards C; this. will cause • the* bar a 6 to act 
upon,<and movef the lever b cdm such a manner, that by- 
its connection with the^valve e, this -valve will be made^ 
to*approach the seat/*, while the said (valve.^^eatry* is ap-, 
pjoaohing the valve/ and by this me^ns the^valye may be;, 
m$de to shut, when the pipe A is either partly or whd%; 

heated 
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kcitt<fclyahere4>eing an adjusting screw at a, to regulate 
the kngtb of the bar a b, and thereby cause the. valve to 
abat sooner or later, according to the. degree of lieat j^e* 
quired in the place to be wanned. 

, .Thirdly^ another method of applying. the ex{>ansive 
force aforesaid, to regulate the di»ebarge of air, or air 
aiid condensed steam, as shewn in Fig. 3, and which can 
be applied to pipes placed in an hoxizontal, vertical, or 
other position., A represent» one end of a steam-pi|>e, 
(of which the other end is fixed as <]le$cnbed in Fig. I), 
^a bj a tube fixed to the pipe and-^ommunicating with it, 
tJie end h forms a seat for the valve c, and this valve is 
fixed in a box dy e, f, fixed in the positrbn shewn, and 
furnished with a stuffing box at d, in which the tube ru b 
h contained ; the branch or opeqingy*,* is to convey the 
air,: or air and* condensed steamy after it is discharged 
through the tube ab; at g is an adjusting screw by 
which the position of the valve, with respect' to its ^s- 
tance from the seat by can be regulated. The parts being . 
arranged -as. shewn, the valve will be closed by the expan- 
sion of the pipe .A, on admitting steam therein, and the 
regular discharge of the air, or. air and condensed steam, • 
will be effected by the apparatus just described, that is 
in Fig. 3, and also by the apparatus in Fig % in the.saine 
niaaner as described in Fig. 1. The method shewn in 
iPig. a, is particularly applicable in > cases where ihe 
. steam*pipe A is of considerable lengthy and its quantity 
of expansion therefore considerable; but by . enlarging . 
tfce. diameter of the. tube, and valve, it may be. applied 
where the 8team*pipe is compai?atively short. 

. Fourthly, the said expansive. force may be applied to 
regulate the aforesaid discharge from a steam-pipe A, 
Fig. 4, by cansing the steam to act upon and expand an 
appalratoa cojnnepted with the pipe A ; a^ b^ c,d, is a tube 

or 
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or veasel of copper of other ineia1/€fap«bfai^#f^^p«(M)ft^ 
c<»i«klerabiy by heat, and it id formal to the ^i^.^ *^ 
a branch n; at it » A joicii cotftt^etted wirti i<fi« i^pptf 
part of the tube; c is a dtuflSfngb**; rf> W d|>ehlttg iti 
vrhicb is fixed a valve fieat^ through^ which the {rit^^ Of air 
and coodenied- ti^M^/ id discharj^^d g; e> ft f^d of bt&f^ 
fixed at ^, jbrassiAg. throagh tfer^ sCafftDg C> Uttd tl« Id^'fcf 
end <? carries th^ ftxed ajtH i^pon wljich the l^v«f ft, e,fy 
i0ove»; the eod ft, ii cofrnett^d iVitS the pivqtAt 6, Artd 
tb6 €n<jf/, vriih ^h^i w^od (of coppef or oth^r tk^i^y 
capable of dxpandin^ considerftbJy by hem) /Aj^ tx>. tfid 
lower end of which is fix^ed a valve, and this ValVe whlM^ 
sbtic fits the seat <i?,' steam being admitted intO' A, ^mtd^ 
through the branch g, into the vessel d'bc^ftim ve&^i 
will expand in length, and the pivot 6,^ attiiig upwardi' 
upon the end ft of the laver ft, e, f, will caose its oth^- 
endy to be depressed^ and will h^ve a tendency tso c^Wt- 
to the valve ai h^ aifd this tendency wilf be Tncreatsed by 
the eipatisionof the bary*, h; the dtflfbr«nt fVarts of this 
apparatus being propet'ly adjnmd^ the valve h wiH be 
shut, when the whole of (i (thftt is the skppara9ars)id heated, 
and any escape of air, or air ai^ condensed steam', pre^ 
iFented> Until an accnmufamiot^ of the«e i^n the appamtus 
sbaii have cooled \v a little, and thereby etfuse the parts 
to contract^ by which tlie v^lve will ag^ki be Operiedy aodt 
the«ir, or air and coadensed 9te«iii^ again be discharged'^ 
and thki discharge will proieedd with r^gufarity in t^t^ 
same niarfner a^ poinrted otir by Fij^. 1. i hate thRH de^ 
scribed ditferent methods by Miich the aforesaid foit^e 
obtained, by the^esfpdnsioti find>eonrmctrott of th>^ pipi^^' 
conveying sl«Bitt> or by thm; of othdr pip«f^ of bdtis At- 
tached to thedi, may be appH^,/to t4¥& eff<te(Stlg atid i'^^' 
gulatfog the discharge of aifr, or dir Md (S6iid^tf«6d^ steatti ;^ 
but my invention cobsistb rh th^ tipphmti0^^ of tH^^ 

forces 
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forces to effect aod regulate such discharge. The me- 
tho^s by which the force aforesaid can be applied to the 
purpose above, specified are various, Tho&e which I 
have described ; are what 1^ generally adopt, and will 
readily surest other methods of applying the aforesaid 
force to the purpose_ab6ve specifJed. 
In witness whereof, .&c. 
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Specifitation of the Patent granted to William Be- 
NECKE, of Deptfordf in the County of Kent, Gentle-- 
man; for an improved Method of manufacturing Verdi- 

. gris^ of the same Quality as that knozm in Commerce by 
the Name of French Verdigris. 

D^ ted November 19, 1814. 

X O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said pro- 
viso, I the said William Benecke do Iiereby declare that 
the nature of my said invention, and the manner in 

I 

which the same is to be performed^^ are particularly de- 
scribed and kscertaitied as follows ^ that is to say : First, 
Verdigris qan be produced only by acetic acid, or all 
substances that contain it in a free or even incipient 
' state. Secondly, the strojdgest kinds of acid appear to 
me the best adapted for the manufacture. In this I in- 
clude all vinegars or liquids containing the acetic acid, 
mis^de'fjron^ sug^r, malt, grain, wood, or, other vegetables. 
Thirdly,. vinegar, or the fluids containing the acetic acid, 
can pi;oduce verdigris only when applied in the^cate of 
vapour to copper ; but in this state it will have the de* 
sired^effect, whether it be by sponges, woolfen, cotton, 
linep, or hair-oloth, in fact by all substances that can re- 
tain the acetic fluid. Fourthly^ the particular art in 
Vol. XXVII. — Second Series. L * making 



fn&king verdigris is td ^GTutrire, that the y{ii>duf inhf ht 
disengaged from th^ stibstancei^ i^oDtaimrig th6 a^fo 
acid, that a snfecient add ilot too gi*eat acce^^ be gifiett 
' to the air, ftrtd that the tiipours tttfty be aHowe^d to attaeh 
themselves to the btirfarce ^f the coppei*, ^hieh is d6ne by 
moderatiag the pressare, by iirtetposVrtg htiVd substatn^es 
between the stratified copper atrd the cotitaining %tib- 
atance, without allowing the vapours, which are essential 
in the formation of yerdigris, to escape. , My procedure 
is as follows : vii. I lay eopper-plaies ahernalely . with 
woollen, cotton, linen, felt, or hair-doth, or any Other 
substance capable of holding acid, giving, however, the 
preference to a substantial vtell shorn woollen cloth, 
which cloth or stuff is wetted before with acetic acid, 
made in any way hf fhrtae^tkixofi, diseiltation, decompo- 
sition, Sec; every real acetic acid will answer the purpose, 
though I give the preference to distilled and highly pu- 
rified acid: between each stratiticalion ^mesrfiiill plenties 
of wood or other hard substance are put to prevent too 
mMch pressure, to give access to the air, and to bring 
the vapours of S^cid into contact with the copper, sO ll^at 
a combined operation of the acid (which how attaches 
itself ak it were in a distilfed state to the copped) ^nd of 
the Oxygen of the atmospheric air takes place. I'n this 
state I let it remain undisturi)ed for sobie time tintil n^ 
efflorescence of verdigris has takeh place^ w1i?ch efflorefe^^ 
cence appears afid ripens sooner of latei*, aceotding to 
tlie place where the sheets are kept, iifid to the teitapetd:- 
ture and co-operation of the atmosphere. The verdigti* 
18 then either scraped off of fed before this opefattotty'foy 
Sprinkling the plates or dipping them in H^atef or other 
fluids, as wine, diluted atrid, 8lc. The Verdigris i^ theti • 
cleaned as accurately as possible from all foreigfi sub- 
stances, and prepared id the usual way for the fiiarket ; 

the 
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the verdigris thus obtaiDed will be at great perfectionv 
The cloth and i\ke qapper«-{i]«>t^ ^re usied in the same 
manner as before described, till they are worn out» 
Ib wi^oesi wher«^, 4lo. 

J}^ffrifimm.of a BoU to he ^sed instmd o^ one mfnJtione4 
in a preceding Number of this Wi^rk. 

CammumwMl m u £^er t^ 4ki Sditt^$, 
Gentlemen, 

A AM desirous of informing the publtelr> that 1 hi^ve 
contrived a bo^t tP ^ Vfi^d io tb^ fwm pf the one ex- 
plained in my Specification of *' Sundry Improvement^ia 
CntfiB^y* ttc. inserted in vo|. XXVl. p. 401, end Fig». 
6 and 7> PliKt« VII. of th* Repertory, wbioh I think hit 
'Superior to the method d>escri4bed^ and in as foliows. 

Instead of letting the boks p^ work backwards and 
ibrwards pftraltel u^ the slider e, let the said boHpf 
turn en a joint or hiftge at q. Let the parts 
^^ «f the bolts pp and ji^ be in two separate 
pieces; and )et pp l^ave a bole itt ft parallel to 
the slider €, through which the end ofp^ is 
P^ to work in laotlRg ttie part pp backwards 
and forwards, v i^ (he book removed to the 
middle of p q^ instead of being at q. By \\x\% pfam the 
1h>ltft <wiH work more freely v and wftt tiok require such 
nice workmanship as by the former me^o4. 

N. B. Yorir readers are requested to observe tkat in 
to). XXVl. pitge % Bne M, fat 69 read 6b. 

Yoqrs. &c. 

Jtine 4, 1815. X^. OPM^Ri^TZ. 
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On Agricultural Chemistry, 
Extracted from Sir Humphjrx D>Ayy*s Iiectuf^s. ^ 



Of Manures of vegetable and animal Origin^ Of the Man- 
ner in which they become the Nourishment of the Plant* 
Of Fermentation and Putrefaction. Of the different 
Species of Manures of loegetabie Origin ; of the different 
Species of animal Origin. Of mixed Manures. General 
Principles with respect to the Use arid Application of 
sHci Manures^ . » : - 

* ' (Concluded from Page 32.) 

jLJOtfESate miiich use^.as a makiure in.th^ neigbj^piir- 
^<fojd of LondoD. . After being brokieni anij bpiled foip 
grease, they are sold tb the farmer. The ipore, divided 
jhey are the mpre powcrfql a^e their . effects. ' The ex- 
pftn^e pf' grinding them in a mill would probably be re- 
paid by th^ increase of their fertilisipg powers ; and in 
the .fttate.pfrppfrder, they ipight be bisect in the. drill hus- 
,,l)t&pijlry, and delivered with the %^d,: in the same manner 
^s Ti^pe cake. . ; . . 

y^ 3pqe dns(, a^d bone sbavidgf, tfa^, r/^fuse of the turn- 
ing iiiaimfactore^ may be advantageously eipployed in the 
same way^ : 

.; The basis; pf bon^ i^.cQustituted by eajrthy salt», prin** 
cipally phospihate Qf limej^ ^i|hsoine carbonate of lio^ 
and phosphate, of magnesia; the easily decomposable 
substances in bone are fa^ gelatine, aod cartilage^ wbicb 
seem of the same nature as coagulated albumen. 

According to the analysis of Fourcroy and Vauquelip, 
ox bones' ate coluposed ' 

u Of 
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Of decomposable animal matter', • • • . .51 ^ 

' — phosphate of lime • • -37*7 

' — carbonate of lioie * 10 

— phosphate of magnesia . . . • • 1 .3 

100 « 

M. Menrt Gnillot has given the following estimate of 
the composition of the bones of different animals. 

Phosphate of Carbonate of ' 
IJiow. Uoie. 

Boaeofcalf •••..54 

— f " ■'■ horse » • • • • .m6l>5 •••»•»•• 1.25 

— • sheep #••• ^ ••• 70 •••••,. • 5 

elk .90 ....... . 1 

r- hog..... 59f 1 

•— — hare ...•••••• .85 ••••••• • 1 

< » 

'• — pullet .72.. ••.... 1.5 

r- pike .«••... ..64 ..^ 1 

- — carp 45 5 

Horses teeth • 85.5 • • .20.5 

Ivory 64...***.* 1 

The remaining parts of the KX) must be considered as 
decomposable animal ttiariier. ' 

Horn is a still more powerful manure than bone; as 
it contains a larger quantity of decomposable animal 
matter. From 500 grain^ of o^-born Mr. Hatchett oh?* , 
tained'Only 1.5 grains of earthy residnnm, and not quite 
half of this was phosphate of limei The shavings or 
turnings of horn form an excellent manure, though they 
are not sufficiently abundant to be m common use. The 
animal matter in themi seems to be of the nature of co- 
agulated albumen, and it is slotvly rendered soluble by 
the action, of water. The earthy matter in horn, and 
still more that in bones^ prevents the too rapid decom^ 

position 
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pcwiNon of ib^ AUiiBiiJ Wfatl^, wd i»^derB U vcrjxlurabfe 
in its effecH. - 

Hair^ ^fQoJfmragh wi.feath^h # re »H analogous in 
cbmpofitiops jancj pri'ocipally ooi)sist of a. &ubstanjce simi- 
lar to aHmtnen, united to gelatine. This is shewn by the 
ingenious researches of Mr. Hatchett. * The theory of 
tbeir operation isi sioular to that of bona aad born 
shavings. 

The re/me of the differeat manufactures of skin and 
feather form very useful manures; such as the shavings 
of the currier, furriers* clippings, and the ofials of the 
tan.yard, and of tbe glue-maker. The gelatine contained 
in every kind of skin is in a state fitted iTor its gradual 
solution or decomposition; and when buried in the soil 
it lasts for a consiJeVable time, ahJ constantly affords a 
supply of nutritive matter to the plants in its neigh- 
bourhood. 

J3/oo(2 cotitalhs certain quantities of all the principles 
found in 6ther animaV substances, and is conseqQently a 
-very good mianure. It has been already stated that it 
contains fibrine ; it likewise contains albumen: the red 
particles in it, which have been supposed by many fo- 
reign chemists to be coloured by iron in a particular stat^ 
of combination with oocygdii and aeid matter, Mr. Brande 
ooottderii at formed of a peculiar animal substaiice, oon- 
taining very little ieoQw 

Tbe scum taken (som the boilera of the ftiigar«-liaher8, 
and whioh ia aied ai. a manisrei piinctpally consist* of 
bttlkeka hlood, which haft been employed for the purpose 
'•f separating the impmities ol common brown sugar, by 
means of the coagalation of its albunkious matter by tbe 
htat of the boiler. 

The different species of corah, caralmes^ and $f0ngi$, 
mutt he consideced ai sabatanof s of aniuMtl origin^ From 

the 
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the aQ^Iysis of Mr. Hatcbett, it lipp^rs thtit «1I tbesfe 
substances contain oooDidereble t:{uantiti«i of « matter 
analogous to coagulated albumen $ the sposges afford 
likewise gelatine. 

Accordiug to ftlerat Gaillot^ wbi^e coral contaiiis ec^al 
parts of animal matter and carbonate of iim«; fed coral 
46.5 of animal matter, and, 53.^ of carbonate of liitie; 
articulated coralia^ Si of animal matter and 4d of cm^ 
bonati; of iime. 

These substances tate^ I believe, never used as msmuare 
in l^k country, except in cases when tbey are accident^ 
mlly mixed with sea- weed ^ but it is probably that the oi^- 
ralines might be advantageously employed, as ihey <am 
found in considerable quantity on the rocks, fnd bocioms 
of the rocky pools on many parts of our coast, ivh^e tbt 
land gradually decUnes. towards the s^a; and they might 
be detached by hoesi,and collected without muchtraubk^ 

Amongst excremeatations, animal substances used as 
taianufes, urine is the one apon which the greaceat num- 
ber of chemical ex^periments have been made, afftd %he na*^ 
tune of which is best understood. 

The tirine ef the cow contaias> aOcordi^ to the 'tti^ 
|>eriments of Mr. Brande, 

Water 65 

Phosphate of lime ••• • • 3 

"Muriates of potassa and aiinmonia • • • • 15 

ISulphate of potassa ..w......***....^ 6 

Carbonates, potassa, and ammonia • • • ^ 4 
tJrea ^.•••...•^.•.••.4 

. The urine of the borse^ according to Fourcroj and 
Vfiu^uelin, contains. 

Of carbonate of lime •••••»•••••«<•# II 

cacbonMe of soda ......«.....•» ^ 

Of 
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Of bensoate of scida .•••'•«•• * 24 . 

■ -*- muriate of potassa • • • • •< 9 

^^ urea •••••••• •••••••••••••».r.« 7 

— water and luocilage. •;...•.••. 9M ; 

In addition to these ftobsta&c^y Mr. Brdnde fouodri^ it 
ixfaospbate-of Jim«. ; 

Tbe urine, of the aM^ 4be ctmelithe rabbit, apddoK- 
mesticioLwISy have been (Mttimiitted. to^. differen^t ^xperi* 
ment^y and their const it«(i4m have been, found' ftimiiar* 
In tbe.urioe of the rabbity iniadditiitD .to most of tb^ in- 
grediients above^naeatioQed, VanqvelUi 4^te^ted gelatine ; 
and the' same ^be'mht discovered srte^c^ in ibeuritle 
of idomestic iMrkk ' . •. >• " 

Human urine conlsUns-ai^atftr varieiy^orconslitueots 
tbanikay other species examioed.' 

Ujrea>, uric. aci4»M«ndi another add siBNlar to it in na^- 
ture called rosacic acid, ucetio acid,- albumen, g^latine> 
a x^tnous maiter,. aad varto09iaa]t9/{Mre found in is» . . 

The htunan urine differs : io oMipoBition aQcordiog to 
the state of the. body,: and the nature of , the food, and 
drink made use of. Id many oa^ei^ of. dise^iisie.. there is a 
much larger quaottty of gelatine and albumen, than usual 
in the urine ; and in diabetes it.containa sugaj;. 

It is probable that the urine of the same animal must 
likewise, differ according to the different nature of the 
food and drink used; and this will account for discord- 
ances in some of the analyses that have been published 
on the subject. 

Urine is very liable to change and to undergo the pB"* 
trefactive process; and that of carnivorous animals more 
rapidly than that of graminivorous animals. In propor- 
tion as there is more gelatine and albumen in urine, so 
in proportion does it putrefy more cj^uickly. 

The species of .urine .that contaiia.moAt albumen, gela- 
tine^ 
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liiei %mi «kM» HM . file . best at ntanurcs ; mid f)U uxinct 

•qntaira tlitt ^MMrntsaldaBeiits of Vegetables in a state of ^ 

:: Duriog the p«l«efilcAon of snriae die greatest part of 
ihe lohilde stoiinal nnitter tl^it is eootains is destroyed^ 
it «lKifl^ ooiwcqtieoity be used as fresb w^ possible^ bot 
if not flfeurfd siiili solid «Mlter, it should be diluted with 
ikTMer, «s when ipdre it eoiitaiiis ioq Urge a qoantity of 
d ili Msa l latfer so form fsi prp^per flaid nourisliaient fo^ ab» 
•o»^4iMr by lhe>ools of ^attts, 

.. FUtfid .oi4li# aboQtid* in aoQjnoniacai salts ; and though^ 
less actitre tbaii fresh qrine, is avery powerfut. manure. * 
Aeeordiag to % repeat analysis published by B«prxeltiiS| 
lOOO fNi^'i|>f urine are eomppped of 

Waiter,.... %•.«.•••«*..*•«• 933 

Urea«. .•...«..•«....««*.•«•.•».« . SO.l 

Uric acid .••••.•..•«•••.«..•• 1 ' 

Muriate of aasat6nia> ftee laetk aeid/y 
laoiate pf annnooia aod animal tnat- r 17.14 
tef ••.. •.... •«'♦ • *••••. «..«»..«»«'^ •' 

'9!he remainder differMi salts, phosphates, s^olphatesi' 
and OHNrtates. 

Anoagut es^isfementttious solid substances used as i 
nsanures, one of (he miost poirerfulis the dung of iirds 
tbht feed on ammal food^ particularly the dung of sea- 
birds. The gfmnof which is used to a gfeat eirteiit in 

_ _ ' ' • • • 

South' America^ and which >* the ntunure that fertilizes . 
the aterile plains of Fer0| is )s fkfoduction of this kind. • , 
1^ txieta abundaotty, as we are (nfermec) by M. Hutn-^ 
boktt, on the sasill islands in the South Sea, at Chinche,* 
Hoi ixa, apid Arioa. M tessels are laden with it annually'i 
flt Chiocbe, each 0f which cArries from 1500 to dOOO^u-^ 
bt6at (^w it is used as a ^lanure.ou]/ in y^y* smafli 
<|oanticies ^ nnd particularly ftSfe' dropfi bt tnmini. ' 1 made^ 
V Vol. XXVII. — Second SRHiESt M 5ome 
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some ejtpertUleiitSDn spect^ensof gbaaaseatfrcteiSQiitb 
America ;to. the Boitrd of :AgrtetJliilre in 16M«''«it, ap«» 
peared ta k "finfe brtrWiif powder ; it blaekened bjr^beat^ 
and ^a:vB DiST* ^ifdfag ;%iiitittdtiimd fdai^^^^ 
pitric acia^h lafibrd«d-tttiic'ttdd.^^ Foar4 

<!rby ladd^Vaaqatlin ^liftfikhed 'ati.ielaboiwle'analjsis of 
guan<5^ . ¥bey iuate 'fblir it^Mfteid»f ti; feimh pact: of ita 
ireigKt.of iirie achiy pMlrtlj^tetiir&lMiwitk fsmaftoaiay fttd 
plirlty 'WitH fn^ftA f ^onrespbosphonie raoid: combiaed 
with the bases, and likewise with lime. .Small quaatttitt 
of sblplidte'ibiMyAM^itilF^i^ ?»UWoifiM3tvBiAtt£r, 

y tela ^Ai)^^>^irplaM>il^fbttlKaiifR4^ its 

do6ipbsitioti'ititait^t)e%i)|^^^ 

matter iir'^liSl/fe'it* «:t')t«<^l)0«^MIM<^l«^nf fiaiataffe^^ on 

^^he'aWng drt^^iMy%«0| tMMwaay ftaardieattiused 
'is ^"nikdtir^'lft 4Uil (iMdWjIf^bW^ft iftd^oftbafele, that 
eVen thg £bif of^'M&!l%fetidV qH iour wlait. mueb iTf>^ 
^iie^ti^d iy fifiem^^widbiif f^Mkt. f«eta^/diiQg:of .$&a 
l)if ds'i^rdngtiftlfb A ^ r6et^ (S^ttie^fc^ftt'of McurioQf^faihirB^ 
produced k' |^Ji#Cfl! :lmt-t4caiistMi>< effeat wkigraifly ;it 
was triH^*^iriy irteqtjWlt,^"6y n3^#^8|^l^^^ .Vaaghad ott 
JJaiinati; ^-'^S' ^--* -'-'^^ i^; jou'.i -il'Vurt.i, /.. , -i..., -. ? 

> The rMniln^btir. eliiillil^4Sia^ti':t<ind^*v«fje,mttab tjoia^ 
jpre tfaiB ipec4€ ji df ^nanjffe; wfienQi^ \$ .exponed tD tl^m/, 
ffboir after if« defio^ioa^) ^ biH* - i t /« may pci^bfibly be. f(fr |ind: 
to great pehfebiidii-in'eaviratuar etef fea ia tocks^ ibauiuedr 
^y (cormtnrahti'a^ gblto. . I elciaaMnad^^sooie. reeao^coM 
)Q9drant's d^tyg n^tlMr I foandoaaiJotoknearvCape Xii^ardi 
id Cornwaff. ' ft^bad aol^ at- ail Ait «ppeasapce;tof the* 
go^Qo; wasof a grayish wbitQCQlour;* had:a varyfdslidi 
ameli ;l$e .iiiat ioif pvtiid;ai>i|Ba(j[iiattjtf ,;i Hbeo; acted on 
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imh iitf|ifci0»M>|tjWfJM;Wrp^'luji^, . <y ., ., ^ 

and .fMp Jij»M4^ii#/ide0f3«^^ pMiposi** 

huh, %^9ni^M4le/(jiii|1^0iEf«nf« ^yJFjj^ .tjiei apdjrsis^ 
ofi9emliiis>l4t'«fyp#ai^lkiA»tp¥^ ^^s^j^tajxhe 

in water ; «ml in wbik(e¥|»r;,«M^ , jj^ is iif^^d^^ J^V^^^, ^^ 

%.niiinig it with qoicklitil<B ; aiN^riff 'e«p9^4;9,;^^^^ 
avoiitfaefeiwiridd fajsKs^ill^ iQ^ 

ia thai MA^oompii^, wrii^iar^ '«lwi?pV|«l)|f»^^ 
<^ke, ted dftUv««ad uiiailbe;|atri»1^^l9^i^ 
x.!rfaie''€Miif^j9se, viib fa««ie uoif piactteiii. knowledge iof 

die ine^vBilBff^lioiNiMH^ ipiber-jite*^ 

{sleeidiikig^'miit V tbmn^^ niliMi^ f(a»l iriib 'XN»e^«hird of itt 
«reigbtialA^jM;i0krl(|^ iMM^it'iall^^ cii|(«f». »^^ dry it bPf: 
exposare ta tbier.siin. Th^if cak«v ^9 ala^'infofi^ed b/i 
tfaeiFcfaniiirtaiksiooairicJi^ b<iiiiiS<» iio'4i94igr€Je0ble;i»oidh| and 
Jfarqi ii«oiiHp€iaj«£tid«of''GWMnicr^^a^^ _ ) 

i lihe:eiMbtli^ by 110 abtfoirbctitipici^y^iursi pc^^Nibly p^vents/ 
to Bieerxain jextent/ the actioD of moiaiitre iiptoa cbf dnng^i 
mid blGMriie^ftfllesda it iirotgi tb^efS^oi^ of >ai|l ^ 

* After aiii^t Mil^ pi^mm^'^mfg <mB^9^t»^$^P^m order, ' urn 
to feruUauif powers rlidi^^k^ ]WQ^gmWt<^ pii&^ 
dntigy uaboiMimieff foff t^MntiiQiiiSf^.aiid^Dli^i^iBd fro^ it* 
fl&^riiiiy of 'iQ^bfe'«Nitter^' whceb. nic^'clf^ .aba^dan^: 
of carbonata of ammaoiaJbiyMdiiiillaiioi^4aild?4^^^^s'^bp«: 
oaQeotia-oiaif^r^-fiaiifke^nNater^ priiuiip«|IIj oqimiDbo salt, 
and'^iedrboaaire.of/iUiiie'aa^ rm^Wt, iPigeoQ*$ diiog; 

wbm^iiKiiMr fieadiiy fi^MMMj^^aiidif^^*^^^^ <:^ik 

«. N Ms lain* 



fernaented pigeons* dg(|g*^]r'4di^4tofcd aalgr4^^ipAM 
liable m^^j^.jf^nifijf ^fi pjr^poclii^Ml^ kM wkbpMte 

- .It> is ;«lvi^|ftjfaa|^,ttu^.l|i^iire^(iq«id -be a|i|i3i«d> A8;iMir.- 

^v^^ ^ S^tjff^- *^sWfl^ ^Tf^aWi F?fB^''WH^ ^'^^1^'* ^ www^ i|jiiiTf 

vcrisedu - . . / . ., : • :; i- •■.•.;•*../• * 

ifl^^i wiMe Jiro^^f ipM«iilqij*4^k^T«fe^fr^Al^^ 
ropav. Ko&?n ahighiy .i«|SLegn«^ their ^QgrMdi 

hlJ^^dno^ififC /awk is tt]S|>ki)r^diD.ooiBinQQuiniAlhii» 
of F^gQvu iH^ift^i^];^^ 

Ifglilffar %s&>t -^\9iHfm^s»f^ ,>rtn^»idiif|g(lis^ 4i€««edjii»oi^ 

iBdisi.forni itT^ejeyn^eftil inatiur^. . . . , > 

gjfMti $if cc«;s8r a^ ^.mwwxt by .Mr» Ia)ti«, «bo fiatils \t\, 
pfofiiaM? J:o.teeip>4)i^t)ilAjkp^i^(Dfe nintoia^eiiffta to pntserMr 

*'...>.: .» . . tbeir 



0^ ^f^ikfinra ChiUhtfffi if 

examiaedby^fef.MiBilllif^-MM^flMm The j: fbMd vh«6 
stances, al>soi1>iiig otygte' RfaS pVda^£ibg^6arlJbn1etDoil[^'^ 

B994' ' ' ,,•■ *' .j-^'-.^-.y., .-,' ,» 

iMg :b(4ii)^fii*#fa]t^jtMMIii'«»^^ ^^ -ftteait 

poratf on ; tbiey ' cdUlittfe" a vefy ''HilKH^ 'iqoMytltf H^i mtiM 
mMMfijjmi^^Vl^MfkS^^ life ptiMi]HfUy '^rAii- 

]Ms^ .6iF^li!'llk^^!fkl|ib^>i»MuM both: ifa -wfit^ rtM iikf 
atedbol. • Tfavyvgite aduooi^iboiS fui&as "bytdhtilUltibirf^ 
«Mftp^iilar*wdiftl>>vi)ry4k^ f ^^^/z 

iu[o«iit«rMlis0ite Mttdeir <of ^ giiui^ •&&?) Ie«ii^ tbccesshtt; 
days with a sokidon ^f tbe^e esttracts; th«J evMebtJ^ 
b^MMiiiO^glcduili^ 4b .Boiiitei|iiiriA'^' moii gv^v* sicrrtt <^||b« ' 
ibaslj^. llbm gn«s iii oilKvcrqpiefit^ under' the temb ^fek^ 

LVbepaii tf tte Amg^tof «aitt)^ «htiEp>"badF deei) m<> 
scRobiBcto vfattnr, /uppe^^e-to: I** mAM wdodif Rbnev^ndV' 
|i f eo i ady mlMiidgqttytp-xbd^yesiikiBiri sAf hhose . ir^giKAfcB'! • 
tlifli;fiimiufa#)r Ibori^tffter tikjhiMT^ bem^cMpri^iled of aUi 
tMr 'idiiMi^inalernils*:: • • : 1»- -. .**•••':-•'. •»• '. . ♦.•• ♦ ' '»' 
The dung of horsm^gatA a bAiivttflbhl, %b«chirlM«ir 
e9Rk|>(mited^tjrfeMi » bhte«'eirtraiDt;*^crk bffbrd^raaitifcl^; 
Ifid#al(faule6-i»ot«^n6pi0d«>y tbm flbit*fl>Qili' thi^timg^ofi 

^ If ahe^f ure dung icif:Gaitfrji8'|di» n«d as madnft&v Mei 
the other species of dung whtclvliavebcentii^ntiodM^ 
llifi« ifteff) f a^: Tebaoii why <ii«boQ|d' btt made to ^fertadbt 

&>...* except 
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only in^J ittry^'Bli^iWkgftXt^ ^Ute^M^ tbe faei(^-< 

dtfk ^reen; sonie pera#S8:li«ve attrl^i^d ifein'ta%'lMrx>^ 
ietis tfS&Vfi^W liWfiitjiMftiti^ttifgH '<>)i^"it ««editi- t«l)e: 

* Tb6 great W7di^gr^t4>f^'ft<te^ii)ytUid ^^?lkA^^^, ve^ 

is better that' ther^ sh6uld be 'nd fertriehtatioti atidl'lte*) 

tbo'far. Th^ :^tMStibe <AVioir^froi<^^ Att^l^e^iitJt^ 
jsaMjT stated iir tliist (colore. ^ TIte t^ib«fltif <^^ 
tbncft td thier ^traction and. di^sii^^ibtt^<:(f tttrmbsi tBK^: 
ful part of the inanare; and the nMiizUi-tlis'd^i^titikAli 
pro^ei^s' are .irk^ tHfascTaf iJombostioir. ^ / ^ j' • - 

* lift; tiia ecndmoiiphR^tibe amoo^^ liilflfer' tiie> 
fiirm^rd.duiig.iD iSs)(ttent'tiHi^^ testoe of tliet 
vegetable matter h' entirely broketl-'dbwtl'; and' till dMb 
manure cbeedmesf perfectly ttild;'irtl&-8b Wtiu to.i>e 
ei«iy cot by the spiadi^ ^ ' " ' ^ ' i 
1 iadejieodehtibf iUe:geQd«l:ib€^tetii^'W^ lidhv<eari^; 
i . J able 



meou and faets4ffekh J^fr :|lmttU 19^ {Mr<g^dlci^ kO'diie 
lateieMs. of tl* fhrpmr^ ' - ■ -*• ^^^ }') : 

Mdivoiiig (Mfti^^r^ mai^rj^^^o/ 4h#6»lf^e |)i|.^fir^tf^ i^ i$ 
called. sAorl nrnck, not only a larg^ quantity .of flaidn/ji^ 
Kk^vi«e o£rg^eQ]ns|l|a^t(l^ i^tpHf ^^Aj^qj^ (h^^(t||ta^tii^ 
4tt^.ia i^^^o9^^ot4||ii-|Hfrd#,^n7rfig^ 

with $a|nf^|^Dd|Dlli9 ;j§fid ^thjihqi^ifz/ftiwgi^t'l^j^^^ib*^ 
bk of becoming an u^fnl no4iri8bf9fQj^,o^y4#|i^«^^ ^1 ^ "^ 

iog.4iiaqvrfit:iPO|^|^|Og>pr4n^ ^ t!^tlil^^,»o4|^IPflg< 
of catdfli ,J,^v)^^,^.,|i^^all,ijf^yprntq^ 

vatui^ 00 as. to collect the condensible and elastic ^id»i 
il^^iqb ^I4ljt4fjfe,fr5^p,a>e dijiig. .Tfe^^^pefV^ $oo^,lyii* 

VicWft^^gwa tjj^ .?M^tc^;^f it.. ,Ei^%ifi flui^, liJg?frisej,)^fr 

^^i),if!^{)pi^. irlplipb^i^ *wr^ fo.ttfdto coo-* 

t^'in^t^^i^-K^i^ ci^M9<^l i^hes pf ca|bppic,?cjJ, -th^ <ie<^ 
mi^ciff ^ jiri^ , ^drpi;ar}pj9i(ta .mixed * ?»,is)bi( sijwie aaote, 
p^pbaj^y itp.qi^^.thiai eic,Ut(;d Jn ibe ^e9,ina)0n'^ic ia the 
receiver. The fluid ng^^Uer. co^I^i^ed. if) tbcjcejqeiterat 

:. Finding siich pjrodn^ts igijren^^9ff.|i^ ferineii(iDg litter, 
X introduced the beak of another r^tpift filled vifitb timilar 
dang jrffjf' hot atfthe time#;)in^e.v«oitaiiiong6t4,he root# 

I , ' ' " ' " "' of 



9f ma^jpm^^ ^ ^^t 4tfn«< fa^t^ii Vm limit it 

W9i».|Ik «ppt e;^^^ie<}:t9 ^ M)iill€M»^. f|f;ibfei mailer 4ift« 
engaged in feroaentatioo, it grew wh4( pMlck'mf^ io«W^ 

i 9i^sjp4(iii/M¥«dj»»ipa(i(iii< p£ gMMiu< AfOi^.ifvbea fto«r 

%d^ttni^gQ in ibfi, l»i% pf 4ia(^ n^diisik^\\U^^^ p liici 
ipili U i)#^irf i$. |)iiOi#piiQ( ibe.geiliiiM4o^ 

U^ %iiii(9PtJ^U0A of ««»v^ii^t(r^&liety)Uoii»»i;;be pftruaim 

il} i;9»|i$. itf .df€oiiifittailiaii#.BHbitaiiae* iMMBbiiie nulKb 
iMre iro^dily. i(% Ihe npioiaml 0/ thtir diitogagtiMiity tha» 
olier jtbfty h^vt .beeft perftelljr fonan^ And 4d' feriacuif 
taiioa bMealh ibe «oil the Aiiil maUer .]Mn>dttc«d ia a^ 
plied inttanllyi. «vqq ^Idkt it. ia »a(aft| tai ibe o^gaM •& 
this pkot, and coaBeque atly it mate -bkdy 4* hm Mi^kmtf 
itun iomannre that ins gone thipogk the ^Qo^saf*«u)» 
of which all the princijpfoa bttva «nilej;cd kila Ban caaibi^ 

In ihc writiaga of taifiiilific ajgrictthorkts^ argreat maw: 
of faqt9 majf^ be foosd in iavoa^ of the application off 
farniHyaridi.daag *a o reeeiit ftate« Me^^ Yoahgyiiritbaii 
Sia^jr : oxK JtlaoAuresy wbtcb 1 imvm akeady-; iqaotcd^ ad^r 
duces a aanibar of escaUent fiaiboaitaei in support of tkeu 
plan. Many, who doubted, liave been lately jcoimnbcd )» 
aad p(erbap9 tbeie ki no aol^eot pf infettigauan 10 which 
there 13 woch a oaion of ibeoEetical'^aDd pimotieai 'ert-/ 
itm^4 I have mjadf^ within the JastrAoajr^iss yiH 
^.^ nessed 
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nessed a hamber of distiDct proofs on the snbject. I 
«hall content myself with qnotiog that which ought to 
have, and which I am sore wiH have, the greatest weight 
amongst agriculturists. Within the last se^en years Mr. 
Coke has ^ntir^Ty given tip the^ s^^tem formerly adopted 
on his fiiFm, of applying fermet^t^d dung; and he in-^ 
forms me, that his crops hare b<een since as good as they 
ever were, and that his menuregoes ndarly twice as far. 

A great objection against ^gBtly fermented, dung, if ; 
that weeds spring up more laxuriantly where it is applied* 
If there areseeds carried but in the dung they certainly 
will germinate; but it is seldom that this^<;an be the case 
to any extent; and- if the land is not cleansed of weeds, 
any kind of manure fermented -or ^infermented will oc- 
casion their rapid growth. If slightly fermented farm* 
yard dnng is used as a lop^^ei»ing foir pas turt^, -the long 
straws and nnfermented vegetable ipatter' remaining on 
the BurfSMie should be removed ad soon as tj^e grass be- 
gins to risie vigorously, by raking, and carried back to 
the dunghill: iq this cas» no ittanufe will be lost, and 
the bnsbondry will be at once illean and ascQn^mical. ; 

In cases when farm-yayd dufig caimiot bcJ immediately 
^pU#d to crops, the:.destructiv^ fermentation of it should 
be prevented as muoh as possible: t^e^ principles oh 
which this may be effected have been already alluded to. 

The surface should be deluded as much as possible 
from the oxygen of the atmosphere ; a compact marie, 
or a tenacious clay, offers the best protectioa against the/ 
ur ; and before the dung is (l^overed over, or,' as it were, - 
sealed up, it should be dried as much as possible. If the 
dung is found at any time to heat strongly^ it f^ould b($ 
turned ovdr, and cooled by exposure to air* 

Watering duoghills is sometimes recommended ipr 
cbeckiiiig the progress of fermentation j but thisipractioe 
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is inconsistent with just chemical views. It may cool 
the dung for a short time; but moisture, as I have be- 
fore stated, is a principal agent in all processes of de- 
composition. Dry fibrous matter will nevfer ferment. 
Water is as necessary as air to the process ; and to sup- 
ply it to fermenting' dung, is to supply an agent which 
will hasten its decay. 

In all cases when dung is fermenting, there are simple 
tests by which the rapidity of the process, and conse- 
quently the injury done, may be discovered. 

If a thermometer plunged into the dung does not rise 
to above 100 degrees of Fahrenheit, there is little danger 
of much aeriform matter flying off. If the temperature 
is higher, the dung should be immediately spread abroad. 

When a piece of paper moistened in muriatic acid held 
over the steams arising from a dunghill gives dense fumes, 
it is a certain test that the decomposition is going too 
far, for this indicates that volatile alkali is disengaged. 

When dung is to be preserved for any time, tlie sltu- 
atioti in which it is kept is of importance. It should, if 
possible, be defended from the sun. To preserve it un- 
der sheds would be of great use; or to make the site of 
a dunghill 011 the north side of a wall. The floor on 
which the dung is heaped, should, if possible, be paved 
with flat stories; and there should be a little inclination 
'from each side towards the centre, in which there should 
be drains connected with a small well, furnished with a 

• ■ . 

pump, by which any fluid matter may be collected for 
the use of the land. It too often happens that a dense 
mucilaginous and extractive fluid is suflered to drain 
away from the dunghill, so a» to be entirely lost to the 
fafm. 

^ Street hnd road dung, and the sweepings of houses, may 
be all regarded as composite manures ; the constitution 

of 
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of them is necessarily various^ as they are derived from 9, 

r • 

tif4(kil)er' qf differeol; s^lMstaDces. These manur^ ar^ 
usually applied in a proper. inanner^ without being fer- 
mented, 

Sootf which is principnlly fort^ed from the combustion 

• i » 

of pit-coaly or coal, generally contains Jikewise substances 
derived from animal matters*. Tiiis i« f^ very ppvrexfti.1 ipa- 
nure. It affoirda ammoniacal salts .by distillation, and 
yields a brown extract, to hot water, of a bitter taste. It 
likewise contains' an empyreumatic oil. Its great basis 
is charcoal, in a slate in which it is capable of being ren- 
dered soluble by the action of oxygen and water. 

This manure is well fitted to be used in the dry state, 
thrown into the erpujnd with the seed, and requires ntl 
preparation. ^ 

The d[octrine of the proper application of manures froiKl 
organised substances, offers an illustration of an import* 
ant part of the oeconomy of nature, and of 'the happy 
order in which it is arranged. . ' ^ 

The death aixd decay of animal substances tend tb re- 
solve organised forms into chemical constituents ; ' £md 
the pernicious effluvia disengaged in the process se6m tO 
point x)ut the propriety of bui'yirig them in the soil, veher6 
they are fitted to become the food of vegetabTes,- Thfe 
fermentation and putrefaction of organised substances iti 
the free atmosphere are noxious processes ; beneath the 
surface of the ground they are salutary operations." In 
this case the food of plants is prepared where it can be 
used ; and that which would offend the seiises and injur^ 
the health, if exposed^ i^ converted by graduaF processes 
into forms of beauty ^nd of usefulness; the fcetid gas is 
rendered a constituent of the aroma of the flower^ and 
what might be poison, becomes nourishment to aniraafs 
and to man« 

Ni On 
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On an "easier Mode (^procuring Potanittm thanihat wkick 

is mm adopted. 
By Smithson Tbnnamt, JE$q. F.K* S. 

With a Wood Engraving. 

From the. PHiLosoPHicALTBANSACTioN^.of the 
' Boy AL Society of Lots mil* 

X HE great discovery of Sir H. Davy, that the alkalies 
might be decomposed by the vohaic electrtcity. Was, soon 
socceeded by that of GayXnssacT and Tlienfard/ who 
shewed that a similar decompositrbif of them mfght be 
produced by' means of iron. ' * ' '' ' ^ 

Beside^ the n^w aild^nexp^ectecl fadt which was 'thus 

y brought to light, that ihef^ allciliihe metals might be de- 
prived of oxygeil by a suBstence ift/erior' to' them in at- 
traction; thisliew process Was ihigbl^ vkTuaW/m 41ffbTd- 
ing the means of obtaining t^eoi ''fat*' mdreabiindttntly" 
than by electricity? ^'' '^ ' . .. r / . ;:. - 

The circumstanciss desc'ritied' by Gay Xnssac and The- 
nard, as reqiiisite for producing the debbitipdsition of the 
alkalies by iron, are, fir^t, Vhat th^ iron should be in- 
.tensely heated, and afterwards that the alkalies should be 

, brought in contact With it in thdt heated state, "[^or this 
ptirpose a furnace must be made, capabTe of Admitting a 
eun barrel, containing the iron turning^, to pass through 

' it, and a shori piece or barl'eF containing the alkali most 
be adapted ib thcf^fdrmlelr %jr grindiiig, s6 as to be air 
tight. As this short piece of barrel is b^utf of the fui'nace, 
G.'Lussac and Th'i^iiard dilrecf 'fliat a i^^arate fffe be ap- 
plied to it, ill order to liiake'the alkiili pass Trom it into 
the longer barrel. To avoid' the lieoeesitjr 6f a separate 
fire, this passage of the alkali has, in England, been ge- 
nerally effected through a imali perforation tietweeh the 

two ' 
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two barrels^ being poared very hot iDtb the smaUerbur* 
rel, which t^^hete closed with a grottod, stopper* 

The process cooducted itt etther wsj requires the con* 
siraction of a par^i^iar fbrdatfte, atnd the cdmreot^^fitting 
of the barrels by griodingi aa as to be jdr tighti. and ' 
beiiig somewhat complicated is not always performed 
with shceess. ' ^ : >'* -^ -.. 

As it was very ^sirabte to feeflhate th^ iSk>de of ob- 
taining potassiuoi^ whi^ ia 90 poyr eif j|l a phi^U^l afent, ^ 
I have attempted .to. fiimptify the pxpf.e^3| and having 410 , 
far sncceeded ^ tp render itvcap^>le of, bf|ng. performed 
in a common, 8J9itl)'3 %r^9 and ^witbont the jijine^op of the 
iron barrels by grinding^ I have tbooght it mighi 4e«ecve 
to becommiinta^ted tp the.Rpyal Society. 

If it was absqlntely neoesaary to beM the i^ki^l and 
iron separately^ and ia that state to .un^e themji po, mit- 
cerial improvement in the nnjjpdipity of tb^ pre^t appa- 
ratus oontd be reasonably looked fori but.upon.consider* 
ing that the alkali frequently passed through the ^ort, 
baf£ei in a, few m^nuf^?^^ i* ^^^^ iv^. seem probable tjijat 
much of the potassiuiii iyas thep. formed, since ilie wli^e 
operation reqpiri^ a ^gptinuan^e ji^f ^e beat ioC|n<^r aii 

In order therefor^, fp Jej^^i^ w^^fll^r ,po^8^|^ injgh^, 
not be prodn<;ed,B|er^lj( by^ ^i|^t^l4njg turnings of jtrona^ 
potash, I pat the t^wo. tqg^tji^r, i^j^ ^ P^^cf of gun barrel, 

•the lower end of which w^s^^^loap^ ^^7^ y^^'^'^Ki ^^^ ^^^ 
upper end l^ a cork, havip^^ a sp^^^gf^t^be. through 

it to admitftbe ^seap^.of av*^ ,,,,,, » 

Tha • lower- end* qC i\^ ^^\^ )^>^%, ?^>^^^ ^ ^%xu^. with^ 

lute to ptot^^ it frppi 'tb^.Mfr ?|^: ^e^posed to.a strong 

heat^ wbibt the ufip^r p^rt was kept ^ool; and upon 

opening the barre), when it had becppie quite , cold, it 

iras found that pptas^uja, bad. su^bliopi^^j i^nto^ tjii^ upper 

part: 
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part. The potassiuo), b0we;ver^ so produced, tlioMgh ii 
burnt on .contact ivith water, bad not tbe purely metalliQ 
«9pect of Uiat formed in the common mode. It was of a 
snore dusky appearance, resembting a mixture of some 
black powder with potassium. As it seemed probable 
ibat some of the potash had risen along with the poCas^ 
sium^ I repeated the experiment with attention) to beat 
the barrel to a greater length, so as lo focoe tbepolas- 
^um to rise further from tbe ir^grediepts bek>w, but tht 
potassium farmed with this precautiod bad nearly the 
same dusky appearance as before; , 

After tjrjtDg different means for obviating this imper*-. 
feetioO) I iband the following, to .be quijte elTeclual. lau^ 
tbe upper part of the barrel a aarrower piece, nearly 
fitting it, waa inserted, open only by a pefforation at the 
leiker end to admit the Tapour of the potassium to pass 
into it, and upon distilling potasfa and iron iurnings^ with 
this addition, the potassium (rose into -the narrow tubcv 
quite pure, with its u«nal brightness. 

The miost conveaietia dimensions of the apparatus, are 
for tbe ester nal barrel to be about a foot and a half loAg, 
and the jateroal one about seven or eight. inches. The 
latter should not be wh6lly inserted in the former, but 
aboini an inch <&( rt left out. fur the greater. ease in with- 
drawing it. The width is in general determined by %hu 
ibf la cbmqaon gun barrel, but may beincneasied fo a cer- 
tain degree* J have bad tbe thick part .of a gun barrel 
iso much enlarged by faammeriog it thinner^ as to, coor 
tain twice as much iron turnings and potash, and bay^ 
employed it with success^ . Bat on the otjiierhand^ t^ere 
ave Mmita/ tio thfs exteasioa of tbie widths arising iff qui 
the; inqreased difl^culty of making the beat p^^trat^ 
ilbrobghout. 
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The opening of the barrek at the top mutt be covered 
urith a cap or wide tube, which' beiag at a dittance from 
the fire need only be fatten^ with ^etiiing wax, but for 
the greater security of keeping this part eooi| the whole 
of the tube which is oat of the fire thould be wrapped 
roimd with linen or blottiiig paper kept wet. 

^he opening of the wide tube must be closed with a 
cork having a crooked tube of ^ata through it, contain- 
ing a drop of mercury, which being moired by the pas- 
sage of the air shews that the veaads are perfectly tight. 
But the annexed sketch will at once shew both the con- 
struction and dimenaioiis of the appacaiaa. > 

The principal point to be attended to, both in this and 
Jo the common mode, is the giving a strong heat, which 
should be continued for the greatei^ pari of an hour ; add 
to enable the iron barrel to support this, it is quite essen- 
tial to cover it with a proper lute, carefully applied. 

The lute which I have found most effectual for this 
purpose was composed of a small proportion of Stour- 
bridge clay^ in its natural state, with a much larger pro- 
portion which had before been burnt and powde'red^ and 
both of which may be easily had at any glass house. 

i 

Observations on the Superiority of Composts to simple Dungs. 
By Mr. Davio Weiohton, Gardener to the Earl of 
Leven atid Melville, Melville House, Fife^ 

From the Teansactions of the Caledonian 
Horticultural Society. 

X HE first thing to be done in gardening, is to con- 
sider where to get materials for making compost ; and as 
this compost is to be adapted for* the improvement of the 
soil which the gardener is to work upon, it ought to be 
mijsed according as it is either for light sandy, or heavy 
• soil. 



mUj Ii u fvUqpt^ Ihu Kgltil laaiL miist rtqaim a cein- 
poai«f*ibe«ij(|rfkM4f#dl|kchM ihei tecni iags o£ dticbcs 
or |io9d9, aini dhipf^|,.^avL ao Icm^jso^ tbiit the otiier kkid^ 
of la^d 'Iff oilre « flpipOil of a J%lli or ftevy ii«iai:e, tmck 
M.wiE«li?i4^ it^fb^pyyi^Bid ttdheriifg part|ole». 

^The followi^iWoift &'5W^^f#i|P«t for. cold ckiyejr 
land':-' * . • ^^ v: - .--,**■' ^-n^v '»■• • , '- ' 

Tbrae iMd- ofii,li^Mn9nlfl;4,f^eJmd.of rottm dotig; 
aM4oad^o(4ihuip'Jii^V.Jip^49««l ^ coalrasbca; half a 
io9^jgf Um^» siitbt# ««!Ma^^£ f«g«m, . aheep, or other 

And th6 foUowigwW;#<#«i!telMe ^9^^ for light saftdj 

Tim load^of t|iaT»fi^t«iiil~$oil4 itbreeload of pcpd oarilK 
ojr the scourittgi qf dj^tobf s ; tij^ee load of st«oDgv \oemf 
eardi; oooloadof olajr; tma laad^oi^vilg) aajd mm load 
of.maii^if to be found. 

lu botb^oaaealetttboai 9i\ be well imafidf together^ aod 
tfafoim up io »lar|[obeapi and taritodixiveii oqoe or twice 
b^bre : beiog 'iModL 

It istoi; opioioD ibat all dung ahfmld b^ laid up in this 
nmxnmB. iodoed, the common may of tpreddiog duog 
•far land^ be it eitlker arable or. pasture, can ^ no means 
ansveer the end; for the fertilising particles of dung 
being of a volatile natoi^, are read^lj exhaotted by tbe 
golioa of tbe ton.and air. 

I have aiwAy» observed, that there ia no Imd so «oon 
worn oot as light simdy groaad. Tbbdgb clay land be 
IMds jmom intraetable ila$m this; yet being of a beairiei 
ttaB|ii», the fettalmag padidlea seem t* refaaia longer In 
action than in a more sandy gtooaid. If^v tbis.Ms(i»o> 
jAffJamA ia by sonio profiBire4y espeeial^ if dag or 
wtlMV traanbed m^vf year, and kid ^p in ridgea^ iriiH 
. ter to< aMioimte^ . 
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- I shall now state tUe manwir of 4isil^ the conipotfl: io 
prepared. A tienoh bemg opened in Ijtie bofdem or 
gnojund where iiis to be iised^ and the conipbst Ijing lU 
hand» fill the bottom of the trench eight inches daepuritb 
it ; then take up the vrbole ground in the next treneb tea 
inches deep, and spread it over the compost that is laid 
at, the bottom of the trench. Which done, cover .tbat 
badorkidtffMieiiicajrth over again iviih the: sime thick- 
ness b{ coiB|Kist; bj» wbich iiieaii% jou have three.strata» 
two of eomposly with tiie indidTeiwiii ^eartb Iq the middle. 
And this being done at the latter part of the year, let it 
remain till the spring; at. whicb Ugie^ dig .the.griM^^ad 
chrer, mixing the compost and the old mould together; 
^wbkrii/by the wasbbg of the raina, and i the afc^tton^of the 
Irbsis in the winter,f ^Ul gffealiytibnprav>e iu* . > ;^ 
-< It tmf perbap&4)e thought atran^e^ that 1 ham pot •&• 
commended more dnng» that being geaeratiy dttisemed 
the grand iuftproviement for ^W iandsv.and indeed it is 
whfltt'ntost people tae foad.of. , If <h^; have dnqg eaovgb 
all is welly and they think vegetaHon cannot lisil of .going 
<^j ^ This is especially the case in the arepairing(of^worn- 
6^ 'grounds. But witb this, 1 ca».by, no: mfeant«agreft 
I esteem dung no more^than a good lagiedieAA.ti mix 
with earth ind- other sorts of compost. It eip^htrta be 
wdl mixed and incorporated .with thenii:y.aiid.tfa«y bemg 
all consumed together, make an. excellent oonapdat^tifoi 
new planted trees, or for repairing woi^ out gr0und.: ! 

Whether the land worn out> be either heavy .or light, 
tbe-'two different composts which. I have irecemmeiided^ 
will suit them ; and for other lands, one of a middle ^ifu*-* 
lity may easily be formi^ • v 

I have avoided running into aub-dmsions o£ tbet^Uada 
of soils; since doing so tendv rather 4o miskttd than to 
instruct gardmera in the execution of their business. 

AM€tkod 
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A Method of dtsptoying one Sort of the^OooMerty Cair^ 
jrillaf.'' By jtf^i'jdxvr ti^z^iii^ijiardenii^ to ifdn 

From the Trans actioi^s of the Caxedoniaic 
Horticultukal SoqlBTY. 

XjLMONG the varroas oeeetsatyriEleqviimB^tb .vUch..a 
gardener ought to possess^* tiiat of spidctiiig Aedeirduiv 
ing hordes of insecU with whtek bels con^hutallj^ «]i« 
noyed, is certainly an importi^t ot»i Tiiere^ is .^dta 
seed thrown from his hand^ nor a pla^ which he pals 
into the ground> but ia liable to be^destrdyed by inseota# 
^«ptttesi or ventoiii of one description or another. ' Many 
insects not only feed upon the plants/ but constantly 
lodge about thetn, and thus produce a great maoy dis« 
tempers and failures in the regetable 'kingdom, often im- 
puted to other causes. Among gardenerSi gooseberry 
eaterpitlars have loa;^ been complained of: almost every 
year has produced a new receipt for their destruction.: 
stiU we find a repetitioQ of the cbmplaiut,. and another 
nediod. waited. Had a complete knoirledge of their 
mod» of lifef aad the seasons of their transformation^ 
been acqakedi the destruction of some kinds eould rea- 
dily have be»i accomplished. There are two distinct 
kinds/ of one of which only I am now to treat. 

In the year 1808, 1 selected a few bushes very much 
overrun with caterpillars, on purpose lo observethe pfb* 
gress of the* caterpillars, as also to see what becanie of 
them at last; and after strict oiMervation, I found that 
^these cateirpiUars went into winter quarters precisely 
under the bushes whereon they were fed, and if any old , 
dung or rotten leaives lay under the branches, or about 
Ibe roots, theygathered>to such in great numbers: these 

.... O 2 sub- 
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substances appear indeed, to be the chief material of 
jybich tlieir chrjsalids are formed, 

Iti the spring following, 1 pu^some of thes^ chj^ywUids 
into a hot*bed« and confined them, on piii|>ose to obtain 
a knowledge of the parent fly ; and though they had been 
exposed to the preceding winter frost by their own 
choice, being only covered at most two inches under the 
siirfaoe, they, with the exception of four out of fifty, 
produced each a foil grown fly. It must of course be 
admitted, that the inclemency of ih^ weathec caftpot de- 
stroy them in the chrysalis state, as 'was supposed by 
many would have been the case. 

It may easily be understood, that gooseberry bushes 
ought not to be planted beside b6x*edf;i(B^, flpwer^bor* 
ders, and beds or rows of strawberries, as is. often doo^ 
all these affording suitable winter retreats to the cater* 
pillars. I immediately removed all my baches, both c^r^ 
rants and gooseberries, into quarters by theniselvct3, and 
placed them in rows,* as the growth of the different sorts 
reqoired« 

1 then adopted tbe following sinple method of destruc- 
tion : In the course of any of the wititer months, I fsM 
all the earth from under tbe bushes to the depth of about 
three inches, into a flat ridge betwixt the rows; and oa 
tbe first dry day following, I either tread, beat, oc rdl 
these ridges, and trench the whole down one and a half 
pr two spade deep, observing to tread the foul earth into 
the bottom of the trench. 

The natuml season of this insect, is from the middle 
of April to tbe first of Jtine ; between wUch timea, tbe 
cold easterly wind b most firedomioant, which caiisce 
tlve fly to take shelter under the yoikig foliage ; hence 
arises that ancient notion of such insects being brought 
by tbe east wi»d. On the foliage they lose no time in 

breeding 
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breaKog and depositing their ^f^S^ I biiw often aeeii 
lileiie verittin so late as Jitly, and even in August ; this ia 
prc^^ably oUring to tbeir having been buiied from tlie 
snn's ififluence 10 the commoo .process of diggingi being 
dieii deprived of tm»edtate warmtby «id so remaiaifig 
longer in tbeir nymph state. 



Observations on the Cultivation qf Sea^cale. 

T 

S^ Sir OfiORGE STBUAat MAgkbnkie^ Bartp 

From the Transactions of the CALSnolNiANr 
Horticultural SociKtf . 

Observing that the cnkivation of sea-cale as oM of 
the subjects^ on which (He Horttcullural Society dettrea 
information, it may not perhaps be useless^ that I sboald 
inform you of the method I directed my gardener to fol* 
1^, several years ago, and which he has since pnrsuied 
*wilk complete suc^essi producing thai admirable vegiMA* 
Ue im the greatest peifftction, ^ The method probably baa 
iiothing »ew in it ; bvt as sea-cide is not yet very gene* 
rally known, and as I do not observe any <^ollmllaieattpll 
mi|»eciiiig it in Ihi6 fifst number of your Meaioirs, a dbort 
i^taiesBeiil -of my ptan, »ay not be nnaccepftukblieu . . 

Two loQg tcf nches were. d«ig, and the greatest part of 
tbe soil removed from them. The d^ptb w«tt about 
eigbie€)3 inches, and about eight inches of soil wece lefi, 
A <)ttantity af river sand was then put into, tbe treqehev 
and spread over the bottom totbethicloiess of siic inohdv 
and tb^n weU mixed with the soil below. The ttench 
waf now a foot deep, and ii was filled aix inehea mcM 
with <a very light sandy loam, and tbe whole ^ug over 
sigaia and !well, mixed. The seed was now aown in a line 
alotig the middle of the trench, and as the plants, gnaw, 

they 
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they were e>irthedl up, and at iMt the'tmAch^s trere-re^ 
duced id slight holIow9. The [ilAiilts began to' ^otr 
thcfmselVe? 1^9 stoiif the set^dtVd ^ear, -that ire^lv^d to 
niake use of some of the^ ; atid the method I took to 
Wiioich them, and vrhtch tny gardetiel- has pracftised ever 
sincei/ was to sbafkea ^tiabtity'of'^dry cleaiv straw loosely 
bvet the pl^ntis, taking fcate to rembve it whenever it be- 
^me Wet and heavy. 'Through this Kght covering the 
plants 6t^6t * ftedy;* a%* rcfinaittfed f effettly whi^ and 
clean. I bair^ ft^lleAYl^ herti*^ gftVdenefV, ^to' whom I 
Teeomdietidet) tli>s mbiBcf &f bl^i!ik:hih|^' &s^t; 4hat straw 
breaks the plants^ feiit my're|>ly ^Hi^s'^ai^iji^'bieen, that 
they must have been v e r y ^a r e l ^ 8a^if; e yer th e y had ^e* 
tually tried it. By using the rows alternately, the plants 
are kept stron^g.;- and b^ oeing leK to grow ^ one season' 
after bekig cut, th^y recover their vigour for a renewal 
'of the operation. ^ . r. j. .i^.arnix . . . 

It appears tome, better to rais^ se^>^e/rotn leed, 
than from offsetSi on account of the pjapta from the for*' 
mer producing larger root;s. * As this vegetable is really 
worthy of ample ^tfpaoebbiHgykitt^' to it/6yeMdttiti£f 
should be gtMtrded^agtthM^*. ; i . { ;; v? . ^ 7 n 

Such is the simple co^tbod by>whicfr I baV64ieisnfor«? 
fished with sea-eale in the^ higher degree of p<^fe0CiW/ 
B«t the bbburs'ofi the gardeiier ke oft^ rendened Afuit^ 
less by the-careiesness of the cook. Se^K^aie ^hovdd t>e' 
tied into small bttfldled before being boiled ^^nd it can*^ 
not easily be overdone. When takfen out of the wil^; 
which ought '^to be perfifctly cl<?a(n^ it dhould te wtell 
drained) and allowed to stahd It few likintitel^ {y^fer«i tte- 
fire, tbata considerable pbrtiota <^f the water may ev^ 
poraie. Sauce, . such • ais may sate th^ taste <jf • those^: 
to whom it is'to be served up, may then be po«rcf#- 
over It* ••'..*. •■.-..'; ,4 . ,^ J 

I have 
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« I liftfe iii^ivex bad oocdsioir to bave thia" vegetable ^ 
.foito€d; buttbongh I.bave tot practised \Xf I may men^ 
lion to yoy ' what 'has occufred io - m^ ^aa a methoc}' tifl»- ' 
.fje^ and Nk^ly to besocceasful. ; 

- Let planlMy briok#, or.flagsi, eight or ten ioches broad 
be placed on edge> on e«cli side pt the tow to be iorced, 
-.and covered. with cfos^.jipafSj vbaving a space of abpnt an 
inch between, tbeoi. Over this let a: suffietent quantity 
of prepared dnng be Iaid,:j€;^viDg at every ten- feet a 
.8inaJl part cipen. The quantity of dung should be sacb, 
.that the t|fat ]|Daj be oo more than just enough to draw 
tip the flan ts», to. use a gardener's phrase. . 

' ' >i ill*' wii*!. I' n<*'gi *i 1..^ I j..*i«.n ■ < ■■i *..i III ■ ,.■■■« t^ 

On the Utility of Clai/'-PmHt, in destrojfi^ various Insects 
on Fruit-trees, curing Mild^sw, Kc. 

Jfy Afr» Jambs SdouaALji ofBroughion Place., 

Fiom the Transactions of the Oaledoniak 

Horticultural Society. ' ^ 

OASeRVING, that* the Caledonian Horticultural So- 
eiety is desirous of obtaining information on the b^st m^ 
illodE of-'destvoylnf^thii cooeuiy thvipB/and fly, infestiliis^ 
^afJKnis^ifciadS' of ffult-tr^es/ on walb tf^d in hdt'^bouse^ ; 
I shall take Abe liberty of stating- to you]/ for tbieir rfrfbr-^ 
niatioOy what has been my practice for many years>fjas.t> 
ud'iwbicb/ though simplei Ican^assttre^you^ has been 
attended with the gveMesi'soeoess. ' ; ' 

^ ^ Take a quantity of tbe most tenaeions' br6wn^ clay' that 
can be^btaioed ; ifiSiksi^ it among as ^much soft'watcfr, a# 
wiU bring it to tbe oonsiitence' of 4bick creamor paint ; 
pass it through a fine sieve or«hair-seareby so that it majf 
)k made;perfectiy -smooth and* unotupui/ and free from 
•BJgiittj particles* 
'V When 
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Whery the Ir^s Are (»r*oed and hmhd in, go o^kr tb.e 
"whole carefully vrith a piittit«r% biiusb dip^^^ in tbe eky- 
pftiBt^ not e^n missiiig the yoodg riioats, but-ttKN^ 
especially the stems and liu'ger "bidnetict; ih«« layci , 
wfaeii it beedoie* dry, f6rm9 a 'lianl evntt a?«r die wbole 
tree> whfch' eovetoptilg 4he^ifl««<»tB dotvly, ddrnfrietefy 
^stroys thetii, wiiil)otttd6iagnhe^iiiall0St^ injury, either 
tdlAieba^korlindiit 'By covering thet^eea wlttv ma«« 
or oanvlisi ftr^ftft M^etfiter, it hiay M prcMr¥ed%ipo«i the 
ti^ec»a]f long' Its t»oec#8siiBry; If^otfe dr«8iiog*lHtiB)beeti 
found ineffectaa], it may be rep^&Hk}/ tjAd-^flie secend 
coating will in g^traf atift#e# ihi pt»ppM^. **^ ' 

It freqneotly happeua, that peach and necUuriae trees 
which have been hard forced, become, what gardeners 
term htde-lounS) whenlth^tisthe'c^se, a good dressing 
with the cky-parnty wheiieyei' th^y are prlltied and tied 
in, will be a^t^Aed #ltk^ 4i#f*iWtMe4eiffiNH9, -especially, 
when the deW'tyringe is freely used, after the fires ^e set 
a-goingj^ and the houses shut in: by retaining the <dewy 
moisture upon the bark and buds, it nourishes both, ma^i^s 
the flowers mubh sffrong^r; thefroik set mtf^HikiisM, 
and keeps tbe trees free fr^n tntei^tp^ wtMiir. thi»yvii90 ia 
a state dioat lit^hle to beiqju w4 by Ihfnu todded^ l/ciia 
confidently say, ^at: ]^a?h or McMrftiei irtlNi^ jamm^pU 
in this tray, wiH 9eldo«»be«MbethickHbaa(A^oioitliN)fce4 
by insects* 

Mildm is a diteiM to wbicb p^meh niid msctrtrine tiseei 
are very liable ; but a seasonable oppJication of Ihr^ nlufh 
l^aimt, is tbo bsst oare^ that I bav» ever tried, and hasihe 
additional reootnmendfttioft, of oet ii^uring the tacei so 
any stage of growth, whidi awiny otbes applioaliooi 
oowmoaly used Sie apt to da*' 

Whoii there ace pino««tovef witk <rHifS on llie ssfteH* 
a difficulty which most gardeners havo fidt^ la ^-991 ^^ 

eyes 
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eyes of the vines to break equally; only two or three 
eyes at the extremity of tlie ^oot generally breaking, 
where t«n or tweiire are wisbeii for. I have for several 
years past, apfliad the dbyf^.|Hinit w tjoteae with the great- 
est success^ atid wiU venture to say^ that every eye pn a 
vine-shoot so situated^ may be broke with as great cer*- 
tainty as in a vinery : th^^advantage to them, seems to 
arise irem tbe^otagr retaimiig the voistfwe upoo ihe^bopu 
aQd\b«4« for a gsealer iei^h of iiiM^ wbea.iKiitfred w^lh 
•the syringe, by wkick H&e hiiflfi are alwaja, kepyt in la 
kindly stale of moiamr^. 

From the jMttfilioity.Qf Abe abo«re «Mtbod> I doubt dp t 
there are nuiny who may not tSiink i^y Iiighly of it ^ but 
all I request of i;h^e«ge«lkieea,.is, itbat ibey wiU. give lit '^ 
a iair trial before ihej oondmmaik. When I went, into 
Northomberlaad^ where I reaided £ac twelne yeaniy mwy 
of my netghhoiir gaidentts ridioolad say Aew pruetmeiB 
this way; bnti had the pleasure of seeing it very geoe* 
rally adopted, and most successfully^ before I left the 
country. < . • / 

The flyringe I used^ mis one, eonstrncted b^ mjiadf^ ^ 
with taraas.roses.fiited to the end, of. diffisreat deg^iees of 
'fineness, -wa that water might be .thrown against ibe. trees ^ 
in a stxottg body, or as findy dijvidedas dew.:> tb^Mire' 
to be aeeuin tb^ difitrcotseed^of^ iaBdinbttigb. 
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Observations jm the Trec/itment of the Currants-bush during 

the ripening of the Fruit. 

By Mr. Jamk6-]MIacdonai*d, at DuUceith Park. 
From the T^kan^aotions of the Caledonian ' 

HoRticULTURAL SOCIETY. 

HE plan, nvbieh I fim now to reoomiiiencl bas not^ as ^ 
iar aa I koow§ been employed by aoy piher gardener ; 
^and with oie it baa'fer aoiiie y«af s past auoceeded far be- 
yond my expectatioQ, both in procuriog abundance of 
fruit; and in increasing their flavour and size. 

I prune my bushes in December or January, shorten- 
ing the kst year's shoots frot&an inch to an hich and an 
Jbaif. I at'thttttime also clean and dig the ground among 
the bushes. The following spring* they make strong shoots, 
and tthemr fruit abundantly. But when ^the fruit arrive at 
%he period of stoning, then is the time H'lien they require 
every assistance that can be bestowed, to make them 
swell freely, and to a good size. When, therefore, the 
fruit bdgin to shew any colour^ which iis in. general about 
five ^r' six weeks before ihey are fit* for heitig>>pulled,'l 
lake the knife and shorten all the young sumiQer««hobts 
10 fivd or aix inches before the fruit. As I find that do* 
ing thjs bymeanisof the knife is tedious, I: .have for two 
yenrs past employed hedge-shears for clipping off these 
shoots. This answers equally well with the knife, and 
may be done at one-third of the expense. A man may 
in this way go over half an acre of bushes in a day. 

By this method of pruning, at the season when the 
fruit is ripening, I find that the berries swell to a size full 
one-half larger than they formerly did with me. But, 
besides this, it has the farther advantage of giving both 
itm and air more free access to the fruit. By this means, 

ih0 



On preteniing this Maggot infesting Shuihts, S^c, Wf: 

the dampf as-it is called, whicji is often very destructrve 
to curraiYts in wet seasons; is prevented ; the ddmp seem-v 
ing to arise from the bush being too much crowded with. 
superfliioQs wood^ ^andtbtis deprived of iiir. . ' 

This praeticei therefore, jt is my imentioo to-eonti* 
hue ; and I trust that it will be found equally advantage- 
ous by others who may adopt it. And, I may conclgdm 
with obs^rviu'g, that several intelKgent gardeners, vfho 
have seen the fruit produced ufider this meihod of treaN 
ment, have expressed' great admiralion^ both of .the ge** 
laeral crop ahd of tfoesize and flavour of the foerrk^* 

• ' ■ ■ • ' { . 
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Qn preventing the Mfiggoi infesting the Roots of- Shal- 
lots^ S^c. By Mr, William Hen&brson, Gardener 
to Sir Alexand&r Mmr Mackemzie, ^Deivine, B$trU 

'• * ■ . ' ■ 

From the Transactioi^s of the Caleponian 

Horticultural Sociiatv. ' ^ 

X HE following very simple tnode of preventing the 
maggot from infesting the roots of shallots^ and of pre- 
venting worms from attacking cairots, yon will please to 
lay before the Caledonian Horticultural Society, at their 
next quarterly meeting. 

In all sorts of soils and aspects, shallots are in general 
destroyed or much hurt by the maggot; bat if my mode 
of culture be adopted, i^ will, I trust, be fouiid com^ 
pletejy to prevent the depredations of the insect. 

I pick out the very sn^allest of my shallot-roots for 
planting. I plant about the middle of October, the 
ground being previously manured with old well rotten 
dung, or house-ashes. The autumn-planting is the whole 
secret; By this .management, I never have seen the 
shallots hurt by the usaggot in the smallest degree. 

Pa When 
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lOS On preventittg the Maggot infesting Sbaliots, tfc. 

Wheri trying this etperiment) I had a parcel of dpriug- 
plftDted sbaliots, only seven fe^t drstaRce from those 
l^anted in the aotun^fi. The spring-planted parcel was 
totally destroyed by the maggot/ while those planted in 
the autumn^ were very productive and good. 

The smallne^ of the roots planted, prevents them from 
growing iDooldy. ^ 

The most intense frosts I nev^r have found to hurt 
the roots in the winter. 

' I planted last October, in one small bed, 204 shallot- 
roots> and lifted this August out of the satine, above 
5000 good clean rootd, measuring in general about three 
and a hfdf inched in circumference. 



A frtoentive against the Worms infesting tke Roots of 

Carrots in light eafly Soils. 

This garden iis of a light ^ariy soil, and seldom pro- 
duced a clean crop of carrots, until I adopted the follow- 
ing mode of sowing, which occurred to me in the year 
1807f having^ theh got bad carrot-seed, a general com- 
plaint at that time. 

I sowed the seed about the middle x>f March; but 
finding by the 1st of May, that I had a very thin crop, 
t prepared the other half of the same brake, which was 
all under celery the year before^ and T sowed four times 
ihe usual quantity of seed, knowing ii to be bad^l from 
this quantity, I obtained a good cfrop. The early sown, 
i allowed to stand, although very thin; they were all 
destroyed by the worm«, ^bile those sown on the I aft of 
May wefe clean, good^ and early enough for a general 
crop. 

Ever since that time, I have sown my principal crop 
9$ Ifite as the 1st of May, except in the year IB09, when 

I made 
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M9iqtiM of Cr9]^»g. |Q9 

I pdade (be same experinnent ^gaiiif with (b^ fianid jtq*, 
suit as in 180!t 

, I Ain now tberefure induced to, beljeye, that, it ^U ow- 
iftg to early mowing, ibat.cs^rrotf iM^e .d^strpyed by tb« 
worm IP light ^arly soik, , . ,. 
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Account of a successful Rotation of cropphigf observed in 

the Garden at Airthrtif Castle. ' • 

By Afr. Thomas Kelly, Gardener. 
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We have a rotation of cropping there, tvhich, foK a 
number of years, has never faile/i to give excellent crops. 
I begjeave to lay it before jtou, tliat you may, if you 
think proper, coiihnunicate it to jthe Horticultural So- 
ciety. 

The first of the rotation is cehrif. 

For this crop we choose a. piece of poor ground, gene- 
rally what has been irun out by German greens; about 
the first of July, we Tay out two broad ridges seven f(?et 
broad, and five feet betwixt them, allowing three feet at 
each side; then W^ cast out <ijiie. space of sevesiXeet, a 
spading end shovi^ling deep» laying the earth -ego^lly on 
each side, and filling the ridge a foot deep with dungv 
The dung we -tise is from tlie duitghifl where winterings 
have been going. After 'stmiothtng itnd^ treading the 
4ung, we cover the whole with»afooiil^£our inches of the 
earth. thrown out, talking great pains to properly «plan ting 
the celery actdss the adge^ .about fourteen inches cow 
^from row. When it is Cully earthed up, it will statwl 
ibur or five feet from the top to the bettom of the ridge. 
These ridges have several ad vantsf^s above single rows^ 
iit the mode commonly practised. By digging %6 deep, 

there 
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lid On preventing the Depredttiions « . 

there is, in ihe course of' b4anching, a great quantity of 
new earth mixed with the old surface and dung;, and 
further, the celery is thus kept dry through the winter, 
which prevents k froia rotting. One of the ridges may 
be planted a fortnight later than the other, when the one 
will Gome^ la w^ for Ibe winter^ and the other for' the 
spring; and if some be wanted early, a single row. or two 
may be planted in a warm place in the common way. 

The next season after the celery, we plant the ground 
with spring-raised ca^diflomer and red beet; the beet sown 
not jsooner than the firat of May, about eighteen inches 
row from ^ow. 

The third year we sow the ground with anions; these 
we sow in beds four feci wide, and with one foot of an 
alley ; we think this way better than rows, as we can get 
them cleaned without treading the ground. Thie Portu- 
gal onion does well here. 

The fourth year, we crop with German greens or pe^se* 
All these crops have been often raised here, without fail- 
ing in 'any instance, ana without any manure after the 
celery. , 

;W _ ' •' * ' i "■ . ■■■■ ■ y ^ 
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On preventing the Depredations of the Turnip- Fly. 
By Mr. Archibald Gorrie, Rait Garden. 

From the T|tAN8 actions of the CALEi>ONiAN 

. HORTICULTUBAI* SoCIETY* 

In the month of March 1,810, I had a sowing of early 
Butch turnips above ground, on a south border, soil 
strong black loam. About the 20th, I observed some of 
the flies begin to attack them, and in a few days they 
all disappeared. To prevent this happening to the next 
towing, I steeped the seeds two days previous to sowing, 

, . in 
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in a strofig ley mixed with Sulphur. About t;lije middle 
of April^'ilifs sowing began to rise,, and the seroip^il 
leaves were fully expanded in two days^ when they like* 
wise began- to disappear. The next sowing without sul- 
phur, was above ground aboiH the latter end of April; 
and this, I endeavouied to preserve, by sowiug a litik 
soot along the drills; at the same Ume, I du«ted over 
some rows with coaUashes, river sandy and road du^^ 
two rows with each. I was surprised to see the fly de- 
vouring the turnips dusted with soot so voraciously, that • 

• 

few of them stood one day, and what remained, were 
totally dispatched next morni,ng, although none were 
burnt by the soot, it being I'aid on quite thin. The next 
that gave way were those covered withtisbes; 'and lastly, 
those covered with sand, btcame^aprey to the destruc- 
tive insects. ' P 

After a number of otber unsuccessful experiments^ .1 
tried how quicklime might defend the young turnips 
from their merciless devourers. I dusted over a few rows 
with it ; and it'was washed off about a week after, when 
I found the turnips uncommonly fresh and green, al- 
though they had been almost devoured previous to my 
applying the lime-dust. I then went on with confidence, 
dusting all my young turnips tfie moment I perceived the 
fly begin to threaten, them. Leaving a few rows un- 
du3t,ed, to prove the experiment, I /ound those I left 
undusted g6 off rapidly.. , 

I was doubtful that, my success was in some measure 
owing to the advanced state of the season^ and the con- 
sequent rapid progress of vegetation, l^ut from repeated' 
trials made in the early part of this season with uniform 
success, t am confirmed in the opinion, that quicklime 
dusted over the seminal leaves of young turnips, is both 
an easy and effectual method for preventing the depre- 

datioilt 
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datiofts of the turoip-fly. A biishel t>f <nuicklime k imi- 
ficient io dust over an ixtte of rfi'iHed turnrps ; and a boy 
may soon be tauglvt to Uy.it on almost as fa^t as he eottld 
waHt alon|f th^e dritts. If the seminal teaves at« powdered 
in tb'e slightest degree, \x is saflScietJt, bot sbould rain 
Mz,%h, the liifte off brfore the t:iilrnips are ni the rough leaf, 
it iftay be necessary to i^epeat the operation, if the fiy 

begin to make its appe^raitc^. 

"^ ^ . 
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X>escrtption of a Process for dyeing Silk ofjz Prussian 
Slue, so as to give it an uniform, frm, and bright Co^ 
lour. By AT. Raymond. 

Ffdm^be B&LI.BTIN db la Soci£t« D^Encov- . 

RAG£MENT. 

X HE present political circnmstances of France render 
it no longer necessary to seek for methods of replacing, 
by indigenous substances, the colouring matters .that are 
furnished by the colonies. Yet as the knowledge of an 
useful process must always have an advantageous influ- 
encc^on the arts, we think that this discovery merits a 
distinguished place in our transactions. 

Prussian blue, which is a cblolir well known andmach 
used in the arts, is less deep but equally permanent as 
that which is furnished by indigo. Shades of a clear 
blue are produced from it upon silk, which have obtaitii^d 
the name of Maria Louisa blue, and which are never 
produced from indigo in a satisfactory manner. 

^e government having promised a premium of 25,000 
franks for the discovery of cenrtain and easy cpethods of 
applying Prussian blue to silk and woollen, the commis- 
sion charged with the examination 6f the means propo- 
fed for 'the accomplishment of this two-fold object, 
found that M.Raymond had completely succeeded in 

that. 
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tlii^tpart.ifhipbj<^«cerpp4Jlbe;d3*Mg <?f silk; and cson- 
irtderiog the i^iqor^apc^^ pf.;^b« (prpce^s to ithe fliapufac-^ 
uuers of sil)cr \^ thii^ qpiJ^^j^tJT^ J^^^y. prpfK>^ed to gr^t l^ita 
tbe.sum of, 80QQ. franks a$, ,afi3 t^nopun^gemeDt, • oo the 
conditioD that bf3 Pfhoujd; mak^ bis pjcpciess publip*; ^ The 
descriptipa^pf it was.prii^MJp liBlil by order of tbe min 
nister o( tb^ f|^^e£|pr> and circi|)at€}d among ti|e sjll^ ^y^rs 
Hi ell the depai?tq)|^p(s. ..lE^e give tfoewhole.of ^t^.^ltbpngb 
it appears rather long^ because we think that a pr^^es^ 
which is to be fpljtowed bif l^e .in{tf]^\ifa(^t9rer&^ pibpuld: be 
cliee^rly desciiibed, ^od that t;be oa^jssiion t&f 'tbo/Jisa^ .cir-> 
cum^tan<:esi pf^t^())cc4?ioq vefy itopiirfsi/^t iQi$t^ke^ : , 

Pitti^t O^I^Al-iONi— PrepWi^ioift of ike Mordant 

Take sotpe green copperas or commerce (sulphate of 
ironK reduce. U to a coarse powder,, and calcine it tknta 
It IS red, in, e^ crviciblCi pr in any other madner,. taking 
.^ care to put a stop to the calciiration a few minuter iafter 
the appearance of a white smbUi^, which, is barely per- 
ceptible, and is dlscb^irerable by, a smell oif. sulphurous 
acid: take a portipn of tbe copperas, thus partly decom- 
posed by the.action of the fire, oielf it in ^xteeb times 
its quantity of warm' wat^r, and filler or decant the liquor, 
ia order to separate the soluble paxt froin that which is 
not soluble* and preserve this {solution, to, be iised with 
the silk in tbe manner described in the second operation. •^ 

This splution is the same as that recommended by M. 
Chaptal, in his " Cbemfstiy m^}j^d to the Aits,'' in the 
^ticle where be speaks of the conibinaUons of gallic acid 
with iron. . . 

• Observation^ rekftipe to tie P^quiration.of th^^ Ailor4(int of 
^ Oxyiof Irouj ^ndtheihMf^ , 

Silk will only take a'bIue:€oleilt, on passing ttilliSQiigb 

a solibtiob of idkaline prussiates, •.#h^(4>xyd of inpa- bat 

Vol. XXVIL— Second Sbriss. Q beca 
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been t>rev)oQsIy jSx«d'Sti k; khA tb« riM^tf^f Mtj«> «i«l#' 
or le^s S^^, tbat iK^6» tttli i^btaiti by tbU' tif5t6)ftl> Utt well 
Us th6 ^Maaefrdy bfi (ti^ ^cotoAVi being Mf dij^ «ttsie ik^ 
p^i^d^ttt i^f^n the gre&te^^ of le^rK|ilftbtny of oKytfafdt 

frbA coHtttiti6d in tbe 8lfk:> M well ikd on (he dt^gi^ ^1«^ 
i^Htion to p6Mh6 tiohiiiokl df iBtiIt>bM« dl^ frcm in tbe 

tn^t r^voiiit^^ble itdt^ for acjdomplitbiAj^ thm^ AiffettAk 

' 'l^iiij H" die tkAt\tiM6h'^ Ihe6(fpp^tta be j^eiffdmi^ir 
hi^ob l6vf a bii^t/ ^ iifdt' kiiyg enoUgh ^i^kMed, ihet<6^ 

nvill b<$ bardiy>a^iy'<dtlWge Itl tbef illkrtfr€^"6# il^t^) tVl^o «IOH-> 
stitHem priaci|>leS| ai^d tl;^euo^ its effeqt^ x^ ^isfiffiflf^M to 
attract or fix the pru$sic acid upon silk, and thereby 
"lo product on it the colour d^ t^russiatl 1ilue, wiiTbe 
touqd to dltfer veiy little l*rotn those whicb are.procfac5?(f 
fh similar circuaii>tance? by a solution of suTphatd'oiT iron 



oxyd of fron,' Mrhich is tb^ reason that it win not prpduce 
any wl .very weak shades of blue, which are' neithejf 
bright nor permanent. If pp .the contrary, the calcina* 
tiou or the copperas be pusq^d too far, another incon* 
venience 19 the coqseauence^ which is', tliat it entirely 
aecomp63e8 it^, so that the only residuum is red oxyd of 
iron,' wbicH is ibsotulile. andf entirelyv depHV.eq o^ ,th'e sul- 
phuric acid which saturated u; this latter being ennreiy 
changed to sulpliurous acfti, and eveti to suljpnui*, by 
yielding to the iron the greatest part of its oxygen, as a 
Ubffseqai^tifce'ttf tlfe ^g»iv tekpetAtti«i ittta'Sf stist^^ 
so that &n dllUfidg (n W«ilrm Wat^r fhis et»(>\)etksV;^ich is 
Am ftfiSdouiii ef a C«io ioojj ocdoidaliofli^ it doeii not dis- 
iilv^ a single . «K»^ ihe^ tl^ermsydated o^yd ^ in)a 
» beio{( 
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4«r it Bolttbleria Waieh 

> Thus we <ac; hoi^ pssmiial h is io HQp. lbs c»k}ii»tt^/9** 
iltAfhe Qfonieiit vhco it ib jadgcil ibai ibft sulpfeaAf <9f ||^« 
hoB passed to the t lai« €»f snpfirMMcifdalair BQid^^A'i f uk 
pbate of ii9n^ whicfa |he» roddmua tb«:tinotiQ9|»af ivi^fil^ } 
an obsertatiDi^ wbtob bas bfievt .firt94y IM^^ hf H^ 

. It is eaaf to ame^ im ib^ Keqcttiilefri^int Qf ^aH^liaiim^ 
bjr irtthdcafiriQgt aa Ib.ayaaktady.^iraeitil, ibfi f»riMi|)l«» 
foom thi fire, a ieir tabcDtatf aftai^'ibe «ii)f>bu£fluf» whil# 
amcdce bivs tbejsrjfi itsalf.. F«vdHt ft Ibiite practi^a vUl 
nekuier this operatioi> e^^trftmaly ,m§f ^tud §^Hm9, ff^h 
I Jook upoa as jonfiioF tba most ioaponMl'of ai)y ^bftt #)^ 
enipk37«d in 4jr«iog Pm^ijan blp«, Fftf I w» fliffiljr 
sajr, tibiae ainoe I baira beta UmiU^r wttb U n»3r«(^G l b^*^ 
never once chanced to ftrih We Baay al«rajP« :b« i^ftrUMft. 
that it has perfectly succeeded, when on dissolving a 
part of the copperas thus calcined in sixteen parts of 
warm water, itcooicnttoica^as ito it a^ively.yelkvw eoloiir, 
a Httle reddish, apd son^thing rasef^bbiing a islight aolu« 
tion ef tan. lis speeiiie gravity shouid be fiir« 4agn8at 
of iha aerometer for salts. 

The eDtunon of auipl»at« of iroa di«ui calcined totfaa 
re^nisicd degre«> possesses nrany advantages ovfc thr 
otbcir auiphiiria sela.tioos of this dasariptian. 

Ist. Akhough «ciposed Io tb^ 09»tgci of the air, 1% 
64Mi^taatly retainaits transparency and Itfl|ipidf«y, miilioaa 
b^o^mlag troubled or fMreteipiimiag imy ^icyti oif Jron,^ 
whicb'is M very great iqipovtanct. ' 

«d^ Alt bough aoonsidc^rabla qupjaiity j^f siif^^wQieyd^i 
ated iron be separated from the acid by the effect of the 
calcination, and this portion of iron remain apart at the 
time of ihe filtration or decanting of the liquor, there 
' :.) Q 2 siiH 
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still reiriains' enough of it in the liqooi^ to allow it to aqi. 
in a very efficacious manner, and I do aot fear to saj 
that when employed as a mordant^ to produce upon 
woblfen or silk the Prussian bine colour, it^has appeared . 
to me to be ia:a manaer inexhaustible in its effects, whicb 
I believe mwy be attributed to the . great • degree of oxy-; 
detioh to^wbkh the iron in it is carried^ an oxydation; 
which is the cause, on one part, that the metal is mucb 
-BM»re disposed to abandon its solvent, and oopsequently 
to precipitate itself ^upoa the silk (a- circumstance which 
has already been reooiarked by M. Berthollet, in his Elei- 
raenta of the Att of Dyeing), and that, on the other 
part, a veryi small quantity of the iron thus strongly: 
oxydated/ts sufficient to make this metal fiii^ itself in the 
sUk^ iti a manner extremely apparent, and much more ad-^^ 
VantageousT in its combination with.the prussic acid, than 
it could if the metal were less oxydated. 

. SscoKD. Operation. . 

Wben-thesilk has been prepared in the same manner, 
as when it is to be dyed blue wi}h indigo, and has be^n 
well cleansed in the river, from the soapy water, it should 
be placed on the poles ; and afterwards, put into the so-. 
luUon' of iron, and left in it a longer or shorter time, ac- 
cording' to the shade of blue that is. wanted ; it is then 
taken out of the vat, to wring it very dry upon a pole 
which is for this purpose placed over the vat, in order, to 
lose SB little as posaiblie of the ir<^n aolution ; after thi» 
,th^ silk is carried jbo th^ stream, to be thoroughly 
cleansed there, which j^ done by twice beetling it, and 
plunging and agitating it each time in the running water. 
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Observations relative to the Second Operation. 

The directjon that I give to cleanse the sv}k with care 
from the soap, whioh it always, retaios after the operatioa 
of preparing it for the colour, is v^ry ii!sefu)> because this ' 
manipulatioi^ is intended te prevent the solution of sul« 
phate of iron through which the silk is to pass, from 
being partly decomposed by the alkali contained in the 
soap, which would produce on one part, soluble sulphate 
of soda, and on the other, a species of ferruginous me- 
tallic foap, which not being soluble, would precipitate 
upon the silk^ on which it would have a very injurious 
effect, by rendering it either dull, flimsy, and bad co- 
loured, or by glueing the lengths of silk together^ so that 
after this accident they can neither be dyed nor divided. 
The precaution of washing the silk well in a running 
stream, and beetling it once or twice, after it is taken 
out of the iron mordant and well rung, is not les(s essen^ 
tial, in order that the oxyd of iron may not remain alone 
fixed in the silk, and that all the sulphate of iron, which 
remains in it after the wringing, may be entirely taken 
out, w4thout which it would infallibly happen, that when 
the silk came to be passed through the bath of prussiate 
of potash, as will be described in the third operation, it 
would form in pure waste a double decomposition of the 
prussiate of iron (Prussian blue), which instead of fixing 
in the silk, would remain in suspension in the liquor, 
the transparency of which, it would disturb by giving it a 
blue colour, which would be an obstacle to the perfect 
combination of the prussic acid with the oxyd. of iron 
£|xed in the silk. , 

It. may be known when- the silk i^ su£Biciently washed 
io the riyer^ sa as to retain no sulphate of iron, by 

wringing 
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wringing a small piece, and receiving the water that 
conii?s ppt gf U^ iatp ^ spliitiw pf pru9sii^te of ^asb : 
if tb^ mixture of the two liquors takes a blue colour or 
only a gree'^ish 6tie, it is k proof that tb^ A\k r<^taiiTs a 
remainder of the sulphuric soludon of iron, and that it 
requires to be washed again in ' tlie funning water in 
order to free It entirely; for it Is necessary to the success 
of this dye, that the prussiate remain alone apoti the sifk, 
without any inixture of sulphate, that its cPolbinatioQ 
with the prussrc acid may talce place immediately upon 
tlie silk, and that the silk may retain the new compound 
of prqssiate of iron by a truly chemical force, which 
itiall prevent it from being detached from the silk either 
by water or friction. ' 

It is Very essential that the solution of iron, through 
which the silk is passed in order to impregnate it with 
the mordant of this metal, be always perfectly transpa- 
rent^ and that not a molecule of dxydated iron be held 
in suspension in it, when the silk, comes to be stirred in 
it; for then the blue colour which It would take up in 
the vat of prussiate of potash, would be dull; faint, un* 
equal, and not firm, the mordant of oxyd of iron hoi 
having been' applied to it in the proper wanner. ' 

I have likewise discovered that it is not necessary for 
the solution of acidulated ' sulphate of iron to be very 
much concentrated^ in order that the silk may imbibe a 
very great quantity of ferruginous mordlmt, so as to fur- 
rtish afterwards very deep shades of blue; but that the 
same effect may be obtained, with at least as much faci- 
lity, by a solution less charged with super-oxy dated, aci- 
dulated sulphate of Irort, while tlie water which thfy 
weakened solution contains, facilitates, by its affinity for 
sulphuric acid, the separation of the metalfic 6xyd with 
this acid, and consequently its combination wHh fhe silk: 

it 



M4lhoiof tttr acting (Setalmefrdm ilSdfi^, ^c. 1 19 
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iiififer ib6 05iyd of ifHAi ib precifitttie. ^ ?'i ' 

Afi^^tice of green c6p^ei^W pt<^pet\y dkklt^d in th« 
AMti^ I hdv« before desetibed/ diisolved iti k 'pouixt ^ 
ITAter or ittore, furni^hd^ A ^olatio^ Which refti^ihd oaii>^ 
^taAtly traospArettt^ eVen ifter^et^rat niofttbSi «bd ivhicb 
is perfectly in a proper state for fixing in the^Ik rliD 
#hde quaatity of o^yd of ifoti wrth Which it Is eafpi^ble 
of ' eotnbinitigy by agittttiiig and moving^ f he «i)k va i« 
the time necessary flor 'that purpose; this dissolution 
wbVkl e^erij te ibb math dhi^rged With dxy d df i#ofl, «lbr 
th^e^t 6f clef(r bitie; If, tberefbre^ tlie^e #hAdei ^m 
(T^MH^d, 4 f^y- tKtt^i pmiffm^^ the doMiidft^ tif ^ch)i^ 

lated sulphate of iron must be tadceil >fttrd-r{«EMIlie4 i^iU^ 

wmttf'^hU\h hai pf^tioufily rec^i^d it litfle niftrrsUic 
acid, fo? the< purpose «>f ^p^iiig th0 piiecipUmiiNi' of 
Ihe03rydate4 imnt by remihing it iti'iohitfcdn; . i :n : / 

.■'(:'•• , ■ »v ; - ■; .' '.* /. - ill * .; ■ •' ! • .*. . ■; ;' 

K^'sfaom^m^- and hi Hi Jppik&iicmi tp MPims ^ffimkal 
Purposes. By Messrs. Lis^»qx!iXy'0vmiOi^\P^iihfiVXiiir 

From the AnI^ales D£.CHiMiii. 

Mi ITAkGHP hftj presttittti ittUHeThilariflirbpte Sd^' 
««(iiy, S6mi-^ft!tlrie e^tt^radefl^ rf'dm bdHfe/ fey-^prbceW 
#hi^ fe^^ttmrly-his' tiwb, kWitbg ttiii^'tbieinptoy 
iMrs ^i^tiittd^ ife'tffo brdih^ arifl h(^pi trhfcH ftr^y Wfltri-^ 
Btttt t^;e(Wif*!B^efeiits/and'io ttie pboni ^ *'^ ' ' "' ' 

The society accordingly nominated a commissiMj^'itt 
tikjtiite into "ijite adviirtages khk xtiBf tie'ifdrfv^d A*tnii 
'^' gelatine 



• 



1«0 Method of extracting Gelatine from Bbues, 

gelatiqe prepared ip M. D'Arcet's manner. After seVe- 
Tfd cpofe(ei;ices, io whiqh ibey wpi-e assisted by persons 
distinguished in cbemistiy and domestic econpUij, tbey 
were ^t.I^i^glh satisfied that the use of this sub^unce 
would afford ^ considerable saving, and of the possibility • 
of roasting ^ for the. uourisbment of convalescents, the 
gre;^t^st pa^t! of th^ a>^ftt that is otherwise enaployed in 
making the broth. 

^^(.fk3 jtb^isociely nfev^r adopt t^ny new article of food 
without preyioiifijy tftfcing the opinion of the medical fa. 
culty, it, has subipitted to that; body the following ques- 
tions: First, whether the gelatine, extracted by M, U*Ar- 
oet be. nutritive,. apd to what degree? Secondly, whes 
tber it ^ould be sahibriOvs.as^ an aliment, and not. liable 
to any inoopyeaieoice:? i : 

To these lwi> points the:committee have directed their 
attCDtion, and althbugb the Qatethx)d of preparing the ge« 
latine is not of equal: importance with ib a^4s an ali- 
ment, we, thought, it our di^^^ to become acquainted 
with it, and with this view we visited the manufactory 
of M. Roberts, where it is extracted, and where we wit- 
nessed the series of operations to which Uti^ bones ace 
submitted, in order to obtain from them the gelatindu^ 
matter in a state perfectly pure. 

Hitherto the gelatine has been .extracted from bones, 
by submitting them for a long time. to the action 6{ 
boiling water. By this method, which requires the pul- 
verisatiop of at leasit the Wger bones, st^j-qely one third 
of the.gidatjipe qontain^c^' m is ob|^ined; they are 

besides p^ftljr. deteriorated by the long continue<jl action 
of the water and heat;i thes^ difficulties have hitherto 
grevented the adoption in hospitals, of broths made &pni 
bones. , , , r 

, M. D'Arcet has followed a mc;thod . eal;i;re]y, opj^ositf^ 

' ■ " ' ' " "' he 
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hedeprhret ih€Oi»..bjr meam pflidikted.miirmtteacicl^. of 
the phospbiile of Jiioe^ and 6blaii» the fuiimal part in a. 
solid state, stiil preserviag tbjB forisb of.ibe boaeB. To 
take from this substance the; jmiail portions of acid and 
fat it retains, hef|ats it. into baskets, and plonges k for a 
fiew instants into 1>oiJiDg water i. lastly, after vtipiclg it 
dry with linen cloths^ he exposes it to aquickcuijfefit of 
eold water, which by cleaning it perfectly, renders it 
white and demiotransparent.. V :' 

Without entering into farther details bn thi^ siil^t, 
it is enough to observe, that M. Roberts' ettablishcnent 
leaves, nothing to be desired with respect to cleanlinesis; 
and salubrity in tbe. preparation of this substance. ./ 

When thqs prepared and cat .into pieces, the. gelatine 
dissolves very quickly and almost entirely in boilings 
water* . If it is wished tp preserve it to U9e at a distant, 
lime, it is sufficient to expose it upon hurdles \>r netf^ 
either entire jot cut up, in a warm and dry place; then 
enclosed in casks or cases it undergoes no altejatjon, and 
may be preserved for a thousand years with all its quali'^. 
ties. . ' I 

Let us now examine, wjth a view to economy, ^he ad- 
vantages of employing M. D'Arcei's gelatine in the pre*", 
paration of broth. ^Although this, is not the principal 
object of the author, it is in itself (^ suiBcient import- ■ 
ance to merit attention. ^ . ' 

It is known that about JQO |ciIograipmes,.<rf meat. coaf-. 
tain 80 kilogrammes of flesh and hi, and fiO bilpgrammes 
of bones; UX) kilogiammes of meat mak^, in.o.nr estf^i 
blishmenu, 400 measures of broth of a demi-litre fa^^l^. . 
The bones which are thrown away or burnt .WQuld give 3f>^ 
hundredths of dry gelatine; eonpeqnently, the ao.kjlo- 
gramines above-mentioned would furnish six kilogramm^/ 
tfom which 600 measures of broth may be produced. 

Vol.. XXVn.--«BcoMn SamiEs. Bi Th# 



! The qoMlity oY)1»tcilhi'proilooed*fr0iiv»ithe> bonds 4rf 

tlierefare ] q; proportion. (d^baLHrost the tneaC^ k% S to 2Jr 

' Butf are gektio€ ibAVinj^ino taste- of; Itii^ own, is.nok 

f ufficieotljr^ 9timiillkti«ig • bo i the itomaKihi - of i id vodids luiid 

eoftVatesc^t* ; M. D'Ardet, theveftire; frroposet* lO^seasiMi 

i tb^ brpth with rp^ta and herbs^ to supply the place of 

the extractive npQCter/ the ogi^ktroiie and the salts of the . 

tfieat f «r;ias appears! preferable^ to siibstitote the gelatine 

*for three-'foOrths of the meat.. 

Tbqu^iih 50kilbgramiiieS'Of meatasvmuob broth anay 
be made of a godd quUluy, Us is usually fHade with'dOO 
kiiogrammesi to that iihe same exp^nsid will afford the' 
saaie quaDtity of broths » and tbr^-fouvflKdi 0f themeat^ 
which isay be roastf^d for the conValesc4E*Q[ts^ who natu« 
tally prefer it to the bWiili -of the^ho6{^itelV whieh id 
(ieaiiy redifced to' the animal fibred^ deprived olf ail th^ ' 
tioi]tishingjuiee« .' » • * 

Thub' the; food distritW^e^d, wilM>e xortsiderably imw 
^rb-^ed by adopHbg Mi/D^Arcet's method^ wJthoilt any' 
additibdafi expenses 1v^ ^(^111 «hew this advatiiage byi few' 
examples. ••-.« 

first; 100 pt>ittK)si tff^iment; aff(»rd but .50 potitidis^^of 
boailK, aiid lOQ ppdAdsi ^F^ UhWl S{i'nb$"49«at ^foi<oiSh ^67' 
pounds iioa«it«d* (there'll, ik^r^tbik, ne^i^lyl a^fifth^^^^^ 

gained by roasting >t; » . ^ i ■ »'? .' ■ ; ;> : ; 

Second, 100 pounds of meat^ fttrbrsh-'SO* potif^^^' of 
boaifMi; and MX> fl^ett&iAies of bi^ith* 

Third,; 100 |M^und6«i]r0 m^e^'^ of trhieh'^SS is madenotd 
brdtb, with'S of gelatfvie; wiH give eoomea^ures of broth » 
an4 l^t^onilds andahtdf of 4!>otiilli, atfd thfe (Temttitiihg 
7^ {kHittd^ wiH furtlish '50 piMnds of rotet ^^ 
- We^i^dtW by this'taedns wef fao^e^nr equal (^uaritit^j/" 
of teotd ^f supeiri^^iltillity>' Add 50pbutids of y6ast'tteftV 
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^R,moat,the|fefo^Rf:«lflcludfi.fjiom. thpse/ijctf^.^ ^» 
M9'^f^. ^^9T^ ^ot pn]y; ,t^e nc^f ap^ x)/" hKfaOy- io^prnyiRg 

J^mX' wKJ9l»| i'lRPV Ao :^e.. ijeglfict^«4R -y. 
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*<iP?iB^ 9^Sct l9tA»¥ n^i8#n> -^VJl^WWe |>fin(^f!ji|}Mf 
which the society has consul^fl^j|sqpMj^M4l 'n^^fif^gwik- 

^rot^, -jf^ 4KmfMiPOTP'P«»!ly» if ppfwttMwbri fmm *b9 g«^ 

.'^Sf 'ififfi T?^* *?- ^^-^ '*'^*^'®'^ »»."il«># ;8%\ge<it, wrf whpaH 
'f5j|^4^ gelatins j^s^ ,f)i^ most .. iw?uf i^i^^ fifiwlmil io»t»- 

and pleasant flavour 10 b{;9^h. ;, ; -; oj'j r: > i - f. > i . J ''^ 
^^, Bjit; we; jspljr> ,ijij^ .It^i.i^injqiple^^o^j^^ in 

y^^l, pcHjltry, pr jpqrlfxj^aj^jy^ti |fe?8$.i«l#a|iiitthyver5r 
poprifhing,; an(J,,iniOrgfty,eR^;W;. p'i4«<fel pC:0|Ktt*>9 ^'KW* 
have before-mentioned, to supply the portions of •libQ^ 
s^ijgt^pc^s :tjHaf,^eg^jf^if«M[ ji<l> Jte Iwr^ ftf (igdWfiM^ (by 
' ftS$?fif€«;aR^p9fiSff flf .tr9ftjSiipi>^b.^)fmiPli«w 
l9iy,..Cig:rot8, ,^,^vv]!^ 

line. .J. ,, ,Mo li<: .;;. w:rij^!:;>;'i .' b;:>)u(a L»-8if ^ 1 v/m ii 

..rr ' <• R2 . But 
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JlfH ' Method ofexttaeiing Oelatintjfam Bones, ^ 
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But'tlie iliios^cbncliiBive experiment, and one to which 
every one mtJStiMeTit, Was that which was made under 
otlrtnKrn Inspection at* the medical hospital. The broth 
'w»i ^epared with oiie quarter of the meat commonly 
\i$ed, gelatine and roots supplied the place of the other 
tht^equfUriinrs/ which were roasted, and given to the inva- 
lids and convale^ents, and even to the persons iii'at- 
i»hdiBbee,%fao percdrved no difference b^We^n this broth 
;:ttltfthM^ to which they had been Used ; ^hey were also 
likilMiratJy kidurished, and perfectly satisfie<) td have 
toilist meat instead of biDvilli. n . 

Jiere then is one piiri' of the qn^stfoin resolved.' Tlii 
'iMN[>th made aceoirding'to Idi. D'Arcet^s Recess, is: at least 
^M Agreeable es th<e broth commonly ttiaide id 1iosj>itk)s/\ 
at t<^tb^4»tber part, namely; thci salubrity of the brcitB^ 
%e oail tfiirmihftt of '40 persons wbo^ partook' 6f it ibt 
ihtee mMftjhs^ not one of them exp^rfebced any isymp- 
toitifr thait coald be rdlsonabJy attributed to the gelatine '$ 
the progres* of tb6 8ii:;k wtei tche same as nsu^l, and thi^ 
oaovaleioentwdr^' 'not longer recovering, thani^bther 
circumstances. W^* may, therefore, without hesitation 
fxmolfid^/ tbaC'geliltine is not bnljr nbUrishing and easy 
tffdigettibn, bat also that it is very salubrious, and em* 
ptoyedin the way proposed by M, D'Arcet, cannot have 
any hnd effect on the animal frame. '* 

!^or are- these the only advantaged to be derived frorn^ 
the gelatrne extracted in tbe above mariner; there are 
mftoy otbem on wtricbi I shalt add a few words in this 
phce. ' ' ' ''•'■• 

1st. When redytce^ inld thin cakes and dried, it may 
be used by wine merchants in their i^hite win^s, also in 
clarifying doffee^ nuaking jellies and crcfaims, and lastly, 
it may be used iustead of isinglass on all occasions. 

, «d*The 
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£d. The gelatine simply dried and dot in pieces, con- 
tains a grea( quantity of noarishinent in a very small 
compass;, it may lie/rende^e^ us^liil to make; soup for 
sailors during long voyages^for soldiersln besieged lowBtt 
and even in camps and barracks. ... 

i^« If made into cakes witk a ^ceriaia qaantitj of 
gravy and roots, ii %ill make an exeieSlwt 4tab bolhfor 
the naval add militavy officers, M. iJO^Arcet has ah^im 
«s some specinlenr of this prepai^ttOQ/ which surpass in 
be^bty and quality att- tinn wehafve bitlierto seen of tkb 
kind. ' . , 

4th and lastlyy it can be employad'to mak^ l^ae mth 
«niore advaititige'lbaa any cfthel: ^nbsiance that haahcM 
used fof the pttpos^ ;'<thex>t»eratiM wiU^Us m«cb shore* 
etied'by^it; and-.the gite infinitely hetlerv'' The teaai^iy 
of iiie>'4atier, ac^ebdling taaome •'ezpferimems m^ift by 
iiesKTS. Gadety Gimc^ rt* aqd . Jedter^ «o{> tiaias»; ^ is ' l» 
the»'3>esi^ i^iris gkie as.4rto ii, a qvriity tatrent^-vaki^ 
nble^to^ jdberBy>€abifie4>:iBakavS| Sscl'ta^d'especialij^ to 
paper*makers, who frequently i hiki In* tfatffr openittfeM 
for wadt of gikMt^Kie* 
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It js biit|ostiae to add^ ihai.'Mw IKAi|tttt,. by sffiyiog 
to domestic oBconomy a kadirti .|^rkBij|>le in cheousli^y^ 
has rendered a icsl service to bamaaity,. simae he faaade- 
monrirfetcd the nlility, ibr a inuanher of -purposes^ of * 
matiiBrvwhibh has'hMiertoilneicalmost'tat^^ ^ , 
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■.^^ ''J. ••*• 1 J,. . . ^ . i ' * t 

tJoNATHAN RiDQWAYy'of M^rif^»t^r,..in tlier iu>««tjr 
of ljbiHicaii)cr,i:fihiiob«f $!far a.aeir meihod.of tAiokfiDg 
ivatdcxirtfaliberiflli^ > Ilated*Mdyi«Q, 1815. ! . . 
j'./J<ki»iPoo'il/<df.O!Iver^i]i the pairisb ofWhikiegiile^i.m 
rtbeo^Qotyi b£ Chaiisi^:ifi«(li|P<ii(i()rmtor ; .to; ja rmir umi- 
'diod'^of makMiig'dEiiiilt¥piii».t]puoo; aQ;iipiii»nred pr imdf»te» 
to SBTe fuel aod labour. Dated May £6, 181^: 

«D >ilkbi»a patishDiiaf Sun^t . :6eofg« BiOPmbHryt .^ Ja ■ ibe 
oMdlyi jdCriM^dtll^eRviGeitf^ofor* bi» fUMl^fiitiifal !9fl£- 
f tgpulKiing Wu89>oa»*iskiQjs ^i ^ Ahjee^q tilart^i; 4>r vcirbalwr 
•jirifllg; ( viik i^ra i la^gnlfir : mm) vm^ I joint mpd. itM -jpfsedci^ 

«Blk' jiHDtiaa4(a<Hit'^^ bpuq^ritoael ;dcpaiig$la]ijF-wtt 
mrboQiveM^^wi ^fikup>Bs,ibftp«^^agfe^Ufi,;E» thecffGonn 
of tiiiftieitt(c*ed part'jtf llitt JK}dyv>aiift«ri(lb.«IfUijti€)Spriii^ 
epwtfhiy ) ABtedi]Ji]lieil;/li6i6^-ri't o:! v .■-<,!.;::•'; ^.t."* 

John KiLVT, of City of York,MB|pe4er;::fivihnr/iin'4^ 
gn>^fafBcnt^^r,ifl»phMfeai6ilcfiii (biiari «f dmiiriiigr ImUt* 
U9abfa.){!J)ated!i|iiwi^^d9]iSk! #: vf.:: . .• •-> - .^ul')-,^ 
' ' iB&ai jAiM IN ST,Bi«B0t8, of rNo;j4^jJ dcU-stivet, Stv f^nii 
eras^ #»'(tl)e''p6lint|!!xJaf jMiddlcli^^.Gent^' fi>t; hiarjiof 
proved<ihetiiad'of tBttkibgrmnlriQe audi d(tn(laitiiBih«rdr and 
soft soap. Dated Jode S, 1815. 

Richard TreyithicKi ofCamborDe, in tbe county 
of Cornwall, Esquire; for certain improvements on tbe 
liigb pressure of steam-engines, aod 4be application 
tbereof, witb or witbout other machinery, to usefttl pur- 
poses. Dated June 6, 18)5. 

JuLiSN JoRBTT, of Welis-street, Oxford-road, Sweep- 
washer; John Postel, of Great Suffolk-street, Charing 
^ ' Cross, 



cotifity' of Middleser, tSebt,; and LEiilris'CoN'fAsi'E/'bf 
BateinanVboilditigs; rn the parish x>f'Sti*AMie'i Sbho> ift' 

ih<gc<toiity of Mfddleses, JewfeUcr; <iii'cotiieqtietie^bf a 

• . • • . • » 

conniiiu^ipation la them by a»foreigntt*r resioHig abroady 

r • 

for a method of extracting ^^old and silver ffomthe citi- 
ders'of gold refiners' and other 9ttbsttfitc^/ 'by 'organs of 
cnrtain curious machinery. Dated June 8, 1815. '^ 

Charles Whitlow,' of New-York Coflfee-house/ 
SWeltingValley, in the coCinty of Middlesei, 'Botknlst ^ 
for working or making of certain manufactures frbm 
certain plants of th^ gmmsnrtica and aselipias, grdv^ing 
iu North Americay and not heretofore u^ed in this fealtn, 
Avhereby the fabricks or products' usually had, made, or' 
•obtained from hemp,> ilax^ cotton, silk, «nd other fibrb'ns 
materiflils, or the se^ds ortbe parts thereof, may be ben^-' 
ficially had, made^ or obtained. Dated June '14, 1815. 

Jambb Gabdne^, of Biinbury, in the bounty of Ok* 
ford. Machine-maker^. for improvements on a machine 
(or (tutting hay and straws Dbted June 14, 1815. 

William Pope, of St. Au^tistinVplace, in the <jity' 
of Bristol, Perfumer; for certaii^ improvements in or on 
wheeled carriages, aqd also the method 'bi" method^ 'of 
t^kkiog th\e said carriages go wltb or without the asniS^t-" 
alice of animals, which method or » methods mtty b« a))- 
plied to other purposes. Dated June 1^ 181'^. 

RbbfiRT BrowNi of Burnham Westgate, in the county 
of Norfolk, Iron-founder; for certain improvementsrupon 
the swing of wheel-pk>ugbiyplo Bgh -cftgriages, and pk>ugh- 
shares. Dated June H> 1815. 

' John Taylor, of Stratford, in the county of Essex, 
Manufacturing Chemist ; for a mode or means of pro- 
ducing gas to be used for the purpose of affording light. 

Dated June 14, 1815. 

Grace 
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128 Iki of Putfinf^. 

< Geacb Eliza'batb BEny\o%, of Arnold-place, New-^ 
itigton^ io the coooiy of Surrey/ Spinster; for ber nem 
Hkethoda g( manufactunng straw with ganse^ net, web, 
and other simiiar articles, for the purpose of making into 
bats, bonnets, work-boxes, work-bags, toilet^boxes, ^nd 
other articles. Dated June l?^ 1815* 
, Chakles Silv£$t£E, of Derby, in tbe county of 
Derby, Bngineer ;, for varioQ^ iioproVements in tbe tex* 
lore of bobbin lace. Dated June 22, 1S16. , 

RoBSHT Dickinson, of Great Queen-street, jLin* 
cola's-inn-fields, in the countj' of Middlesex, Esquire; 
for means, for facilitating the propulsion, and for the 
safety of boats or other vessels through the water. Dated 
June £2, 1815. 

John TayLor, of Stratfordjt in the county of £ssex» 
Manufacturing Chemist; for certain methods of purify- 
ing arid refining" sugar. Dated June $,% \%\S, 

RoBBRT Bain'Es, of the Lordship of Myton, in the 
county of the town of Kiogstoiv-upon-Hul], Glue^manu- 
facturer; for bis ii^provements in tlie construction of 
vertical windmill-sails. Dated June 22, 1815. 

Sami;£l Balden, of Reddich, in the county of 
Worcester, Miller; and John Burtonshaw, of Greeu* 
street, BennettVrow, .Qlackfriars road, in the county of 
Surrey, Oven-builder ; for a machine or instrument fof 
the better hating ovens. Dated June 24, r815. 
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No. CLIX. SECOND SERIES. Augnst 1815. 

' I f ' * ■ ■ ■' '■'""'' -r* 

Specification of the Patent granted to William Bbll, of 
Edinburgh^ Writer; for certain Improvements in the 

' Apparatus for copying Manuscripts, or other Writings or 
Designs. Dated March 14^ 1815. 

' X O all to whom these presents shall come, '&c. 
jTow KNOW YE, that in compliance with the said pro* 
tiso, I the said William Bdl do hereby' declare that the 
said improvements which [ have invented consist in cer-. 
tain apparatus, to be u^ed in concert With the commoii 
and known method of copying writing by pressure, whicli 
was invented originally by Mr. James Walt, and ■^for 
whicli his Majesty granted his letters patent to him iti 
the year one tholisand seven hundred arid eighty; By 
means of my improved apparatus, copies of manuscript 
writings 6r' designs ckn Jbe obtained Upon the- leaves of a 
book instead of lising separate leaves or pieces of (^aperi 
as heretofore practised. 

To r^tidet this my specification mbre clear, it is bebes-^ 

sary to describe briefly Mr. Watt's invention, which id 

Bfd^; generally known and practiced in^ tbe following 

Uyhtir : The writing * or paper t6 be copied is covered 

^ Tot; XjXVIL— Second Sbkibs. S with 
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with a damp leaJF of thin paper, wbieh is made without 
gum or ^196^ Both f^re theo submitted to a considerable 
{Pressure, Jo any kind of presA, or other similar mWhiMi 
and io a few secoodst the water with which the thin pa» 
p^r is damped wjli absorb, or take oif part of the ink from 
the writing; andthe «ai<l paper being very thin^ theink 
will penetrate through it, and can be read on the back or 
opposite side to that which was pressed in contact with 
the original wri|;ingr of whic^ it presents .an exact fae 
jimile. The ink with which the original writing is made 
must have some admixture of gammy or ipucilaginons 
Bbatter, which will reader it more soluble^ add capable 
q( being taken up in part by the danyp of the paper. A 
amaU quantity of sugar added to common vitriolic ink is 
known to make it answer this purpose very well. 

Now, my improved apparatus is for the purpose of 
communicating the requisite degree of dampness to the 
thin paper when it is bound in the form of a.fa^k;*and 
the original writing being ||laced between the leaves of 
(he ^ookj will communicate by pressure part of the ink of! 
the writing to Che leaf which is in- contact with it> and 
the copy is thutf obtained upon a leaf of the book. The 
toid book is to be formed of any kind of paper which is 
proper for receiving the copy, by absorbing part of the 
ink when damped, and which is suSiciently thin for the 
ink to'penetrate its substance, se that it c^an be read ^{it 
the back. The book is to be bound in the usnal mannetj 
without any other precaution than . that the back and 
front are made equally thick, so that it may be.suhmit- 
ted to an equal pressure, also that the pastcrboards of the 
lids^ if any are used, are of a parallelaod J^veo thick- 
©ess. 

The damping apparatus consists of thin Qietal plate^f 
cut tp the size of the, book, and capable ef )>^iig shfit qp 

th^pi^fit^ 
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4lKMreio* Tiwie pistes are covered with tbio dotbi siich 
Bs faodin, to receive the tlam^, ialso pieces of doth, flaav 
4iel, or felt, each a bafficient ske to wrap np one dump* 
-ingplatey aod cover both* sides of it. nv once. A smaM 
ikray or pao most be provided, to comain the flaooefi 
juid pJates when damped, which is dbiie either by. im* 
fftcrsuig the sheets of flannel rn water, isnd wringing otit 
•the snperfluooa moisture, by ftprimkliiig theiti with: witter 
airhdn. they Ittf in the pan, or by spreading water ovef 
^die&i'wkh a brush, or by any other similar dteaos.' The 
^damping plates are then folded iit the i^el ftannd, and 
put by in the pSkn : they will he r^ ady foir uie ni a few 
^ittimlktetf, when'fhe thiifli <loih with which the pMtes are 
cdvclined has imbibed the moistcire? ' ' ' -^ • : » 

The operati^ii if thiis performed ; Tfve pikper. cofttaiii^ 
Ing'.the wfithij^io be copied is to be pluced i^'the book, 
66 that eai;ti^ writt^ »iirface from whidi a^cbpy ik M* 
lebd€^lo>eUa)r<^n'will lay opposite «o'i^e'.le«lf' ^F thih 
jMiper whereupdrt th(? copy'of tfae'iprritf^^ up6ti such sdf- 
fece is to be'tnadfl, then upb^ the oppb^i^^ide of each 
thin leaf vyhich is in contact with a written %tn'^ce,'ptk<^ 
a damping pl4te) pr^afed ks htfofe de^df ibed: Now, by 
^ottihg thehodki'ttifd l^ltposing It tb i pressure^ the 
il^f ^f fhitt paper will b« inclosed betw'eeb the writt^ 
knf^ce ind the'd$mpihg plate; and ttie pressure prd^ 
ducing a contact, the water contained in^the inuslin with 
which the plate is covered will*qti$clcly {)ef^etrate through 
•the thin paper leaf of the book, and dissolve' paft 6f the 
Ink of the writin]^, which paf t the thin paper will absorb^ 
and thus pres^ot a 6op^ of the ongihalwritihg. 

The-brotess takea but a few seconds oftiftie; and in 
this interval the thin paper receives the dampness- as well 
aifh^oo|)y^ iostesm dfitsheipg previously diimped, as 
in the ocmimon ptocess. . ' 

Se To 



X 



< » ' ■ ' ' ' 

i. To avoid dispereihg, tbe dampnestvuiiccmaiily thircmgli 
4lieibj(ibky>IeAvn^of;ll»ick blotting paper, or other papeiv 
are:t6 be:«ppliecfcto those. flarfaieeB of thiclaiopihg: pUtai 
whiteli'have no wxitiDg opposed to them, anii ;flS|iiilar 
leaves lire: to :he shut up Jiii the book after the operation 
iaifinished, ici ordtetadry th^ dampJeavds^ Leateiof 
pastdi»6^rd^wateri> proof ieaiher, or other atmilar subataiioe^ 
which. isi capable ^iciihtajfiioj moistucetia small q«aDt&> 
^ies, may be.usiBdyiittiieii.of the.damping. plates ;, but I have 
iQUnd.byexperitoi^eithat metal plate^ covered with thfai 
tilol^ turner tthe pxlrposelb^tter^ being: leseJiable< to groir 
mMsfeyttfrpm the dAmpfieML ! Any kind of metal may be 
W?d;; blijt ^At^Jiich aii,le4H UabtertQ.rust will beibeslj; 
or the metal may be viMroi9hed9i japalnm^ or tuirMd, .for 
this pur poseur ^ Xhp pbit^vin^y beidam<ped by ^dctfng 
tbem! m\ w^t jgimQel^: us .before destribed^ ox:j £slt> or 
iv4>oI|eii> lin^^: or! jeotAwV or nny pib0«J&MHl of : <ifc)(fa» 
m^Y'b^ iis^d,|li>r «tbe)^aipe;pufp0s.e, asfjt iisionly^ialelMied 
by dpf^s of %hem \i^ o0frtmujnicate » regplar and 'alighi 
^egrei^ of dMipneasrjtto the plajbes^or x>tbto«MbstaQoii used 

ioi jieu there0f4 r ; •.:'%, 

Tb^ apparatus for pno^uoinjg the/ pr^swlrem^y bis m 
Sfjiew pre9«r kver flress^, h^o)iti^H; :prei9|, or roUiitg 
presB, or any other: kiad of pr^ss kriown orin juiie, As'lnqr 
improvemepts dq notexfi^iid to tbja plart>of ibet tirigiiuil 
yppar^tus« ..'.'..■■■••' . '■-■ ; .,b 

■ ; li;i witnesfi wber^f, &Q. . : ' -, * r' i 
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OBSERVATIOiqS BY T^E PaT£N,TBB;., '. 

The adjv^atages atteodiag my. patent are varioifsrr: 
: Fir^U The.q(^ of the writing ia^ moris pdrfect, and tbe 
original is les* iojuired bjr the hew ihan-. by the old pri^ 
cess* ' " . <' 

Seoond*. 
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' *■ \ ■* 

^ 5«cpi^ .Tber copj^s taken ^t oQCferJQ(OA bookrimtead 
foCupoo deta|9^e^ ba]£slve(;i&pf'P»p4r);f^acl thereby' . ' 
' T^bird. The, 9091^8 a^e r^i^iei^d good^^vj^^nder in. a 
cpiixt of law ;^ whi^^ jbytJIw oMj^pcet^ M%hefcl,tiollfo 

' • » 

be the case. . • - -■.;•. ., . '; -^-i ', ♦ v ':.' 

. Fourth. In consegaence it may be ased' fcwi taking jda* 
jfliQ^t^tfiof ^ccpaatflt and . many other, pap$«ivbfi$tdea jtlK 
iters, .tf^. which the foFoierniode w^s chiefly c<]|i\&mid*. 

I may. farther add, iljat the newm^tbind excalt/ the 
fpfm^r mticb in the:facility and ease with vbidi it/ may 
be|U8ediiand,^Uiat;tbe p^per in the besok.on wbi^-tiw 
copy i§, to, be /taken, requires no previous preparing^- the 
pap^ l^/eiqgfXlamp€|d by the q6w apparatus, ai. tbf same 
fDomeni; a^j by the safne process by whialktbe bnpy is 
|ak^».< 
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Specfficcition (jfthis Patent p'ant04 to William HpwABO^ 
of Old J^r^ntford^^in the-Q)untj/ if Miiidltsef^ Genik^ 
man ,* for op imprfmed^Jppargiusfor wprking the Pu*^ 
on-board Ship9, which may also ba Ufp^ied (a Ch^rtw^ 
and various other f^rfui Purpou^* 

^ i>v. < ,c©atetll*otti*barI14a,aai4. ' . 

'' ' :{>'-•'■ : ' With a Plate.'' \ "; 

:!:XjPi-#.^Q :^h0]^' thifsei ' pr^ants ahaUi>canB^ Smr 
|lfqWj9^9(W l^B, ti3iat« 4ii:€0Hi|>Ufip(^ withf the sasi^ jii» 
wpuj t jtb^,!,8SM4.;WiMi»« H0wat<l;4« ftere bjr , desoiiba 
a^d^scfir^ain tJI|(» ^tple ofi tny «aid S)itCtt(ion> and tUi 
manner in which the same is to be performed, as foDowat 
tlvat.i^^V);^.! :My said. inyeiiii<mi.is iepp«icnted ii^'ihe 
PfWie«^^;d«<Wi«lgtnRig-.Xi (PWt^. Y;>>beifeto aanejcec^ 
fal4fR^ns^^s,|♦fa^he:apR)ica|iQr^ <)if Qreaka ut^oni it spiodie> 
^Vi^^'¥3 ^iipbcPPP» M tbeff^ aecb^ ti^.wiiich cranlift 
L> • the 



4M : Pii(eM/or4mimpr&Hd Jipparalui 

the (Nti&fp or fhkjoa rods are attached alid put m ihotios 
by the revolatioo of the said spindle by aeao^ of be?d 
4;og wheels^ acting at right abgles, and a tmndle add fly 
cwbeelyto giM motion, a^ ihere Tmresiehlied,' but mor^ 
fally described by the following 6gures. 

Fig. t> in the s^id drawing^ereto anne^ked, eahibits a ■ 
-koriiumtal Tiew of the apparatus, supported by the stanr> 
cheons #, b &, c, and d. And Fig. 3, in the said annexed 
^:drawing, exhibits a side viiew of that part of theappdra- 
^us whidi is itipported by the middle stanobeons bh 
u^'d, the same letters refierriffigto^the same respective 
part&in every figure. A A are cranks, to whibfa the piimp 
4Nr piston rods are So be attached, .and whrebcranlfs are 
mf^xfii to the squfire edds of spindle by bdk^sere#,: or 
• other means, or may be made in one piece with* the spiir^ 
die. BB the spindle, supported, upon the stanobeons 
0, b, and e, as seen in Fig. 1 • C the bevel cog wheel, 
'Atted to a sqn^re on thesfpindle against the shoulder D, 
and fastened with a pin or bolt, B" the. lesser' bevel cogr 
Wibeel, working into the greater cog wheel C at ri^ht an- 
gles, fixed upon the fty wheel arbour F'Fv which arbbur 
is supported by the staneheons bb and d^ as se^n in 
Fig. 3. 6 the 8y: wheel add H the handle, to give mo- 
tion to the apparatus. When a greater power is required 
take ofl^ the cog wheel E from the fly wheel arboivv and 
aubstiuue oqe of smaller dtameteryaflTfi 1,* wbeo^ it^ill be 
necessary to place a collar I npdn the ^^llte '1iit#^ 
tb'e^cog wbeel C and the shouhk^r D, in-order- to^ brit^ 
Ibe bevel wbeetC to act into the ii^ o^ the lesser 
fvheel. ■..!:•■'. 

Fig. 4 in the ^aid annexed drawing. represents a hori- 
;mntal view iof a diflerent appfioadon of wheels' for workw 
log the apindle and cranks. In this figure the eog'wheeH 
work into each Qther in a right Um. A A dit aumks. 
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C thccogwhedi fitted od the square <>f the spiodle B^ 
^hich b iBa|»pOfted S>j th^ staikcheoos rand /• E the 
lesser cog wheel fitted on the 'square of the fly wheel ar« 
Vour F, 9nd supported by the btadch'eoDs /and g^ 

The side view of the middle 6iancheon//is represent- 
ed ID ]P\f^. 5 in the annexed drawings and sh^w Ihe man- 
ner in which the cc^ wheels work into each other. The 
0y wheel in this case may be affixed on either side of the 
staacheon gy^nd the handle fitted on 'a square at the end 
"pf the arbour, or the handle may be continued as a craokr 
across the deck> (enabling several men to work it,) and- 
supported by another stancheon at its extremity, in whicli- 
case the fly wheel can be taade to work in the ship's side, 
>vith asquareon the inside to receive ihe crank, and « 
square .on the outside, to which a water wheel can be'ap« 
plied to reader the apparatus self-acting. ^ 

To aipcelerate the action of the pulups worked <npotti 

the latter principle, a cog wheel of larger diameter maj. 

be substituted mstead of the cog wheel £, Figs. 4 and 5|. 

in which ciase the brass dies K, fitted in the staocbegnis 

/and j^, a)ay be turned round in their places, the holes. 

lor the lurbour to turn in beiog at that distance from the 

i^eiutrevof the dies as the semi-'diameter of the cog wheel 

^9 is Wger than the one for which it is substituted.. 

'^ All ik^ .figHTcts except the perspective view, f ig«. 1^ 

i|pe dravffi uppn.i^ scale of three inches to the foot, but I 

^iip^ilitend a^nfining myself precnely to^ these dimesh! 
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.•••'."*.. A ISO' ».X •'• '• ••• ' ' '' \ 
apecij^aiioH ^f the Pmt^t gtectUtA U ^^Astu^ l^ririB 

' ^don, Gentiemdn }for d Method' of 'extracting W iqw- 
rating Jelly,\ar gelatinous JSiatter^fifum. Subsiaficescapa'^ 
- i>k if affording the same, in otder that the same may be 
used in the Arts, or for domestic or other PurpoM. 

Dated July 12,; 1814. 

4 * 

X O all to whom these presents shall come, See. 
K6if KNOW YE, that iQ compliance with the said pro- 
viso, 1 the said Bazile Louis Mertian do hereby declare 
that the nature of my said invention, ahd the manner 
in which the same is to be performed, are particularly 
described aild ascertainejd in manner following; that is tO 
tfay : I do operate upon such animal substances as con* 
tain jelly, or gelatinous matter, but do not with facility 
diffbrd or give out'the whole of the said jelly, or gefatin- 
ous matter, by tnerely boiling or macerating such sub-^ 
stances with water alone. And the 6aid substances do 
ehiefiy consist of the bony, hard, or cartilaginous pai;t& 
df animals : and tliat [ do breaks crush, chop in pieces; 
or otherwise divide, such of the said substances as by 
their structure do require the internal parts thereof to be 
IMd open, arid accessible to the fluid to be made use of 
for- extracting or obtaining the jelly therefrom^ And t 
dp, if convenient or desirable, in the first place boif the 
s^id substances with water alone, in order to extract a 
first proportion of jelly (to which method of extrsfction 
I claio:^ no exclusive right or privilege). And I do after- 
wards operate upon the residue according to the process 
of my said invention, as herein specified and explained ; 
or otherwise 1 do afterwards apply and use my said in- 
Tention to and with the said substances without such pre- 
vious boiling with water alone. And, farther, I do put 

into 
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itilo a Tessel or vessels of white Mraod or ]ead> or ather 
material capable of withstanding the, action of diluted 
acid^ one hundred parts, by weight; of th^ said substalice^ 
Ui if needbe, broken, crushed, chopped^ br dividend, or 
of the residue kft after boiling with water alone, as afbtec 
said, aloog li^itb four hundred parts^ by weight,, or thfere« 
about, of muriatic acid, diluted with water udttt the spe- 
cific gravity thereof shall be about 1040 con2|}(<red with 
the weight of pure water assumed to be epcptessefd by the 
number 1000. And I do stir th^ mixture daily utitii th« 
bony, hard, or cartilaginous parts shall have b^com^ 
Wft; and I do then separate the acid by decantattod, or 
otherwise, and I do wash the said .softened parts with re* 
peated waters; and I do, by means of a ptess or other- . 
wise, separate and press out most part 6f the acid liquof 
lyhich may remain in the sai^ softened parts, and dQ 
again carefully wash the same with water; &nd the said 
softened parts may then be either dried for keeping, or 
be converted into jelly or size, or glue, by solution ii| 
heated water as usual. And, moreover^ iti case the said 
Softened parts should not be readily soluble in water^ 
(which will happen if the washing be carried too far,) this 
defect will be removed by adding a small portion of mu- 
riatic acid, or diluted sulphuric acid, or of vinegar. And 
that in case the acid either left in or added ta the said 
softened parts should be more than would be sufficient 
to produce the due solubility, then the gelatine virill be 
afforded in a viscid state, which when dry is easily re- 
ilociblertd powder ; but the proper management in the 
laid i^speet^ iiitt«t and may be easily ascertaihed by trial. 

And 1 do farther declare, that if ti»e muriatic ac'id'ArU 
t« be B«ed and at)pK>ed be more dttated th^an is l^reiiir 
before itientioned, as, for example, I6 the ^|i»edifle gfrtf- 
^ity of ]09K>, tlie f^roeess wiH be slower, and tiiefNriMkiot 

¥oL. XXVII.— Second Series. T will 
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will be more similar to isinglass in its qualities; but- tba£ 
in the large way it is preferable that the acid should be 
somewhat stronger than^ last-mentioned. And, lastljy 
that the fat wbich is separated and floats upon the acid 
made useof, and the phosphate of lime cmitain^d it| the 
said acid liquor, and also the acid itself, may be separated 
and applied to use by well-known methods, heretofore 
practised by cheo^tst^ in the treatment of such substances. 

And, lastly, I do declare, that in case the operator 
should not be provided with muriatic ncid foriperform- 
ing the process of softening the animal substance, as is 
firstly herein xhentioned and described, then he may make 
use of .either the nitric, or the phosphoric,^or the acetous 
acids, of such strength and in ^uch proportions, and dur-» 
ing such times of maceration, as by simple and easy trials 
upon each respective animal substances, Sihall be fotiiiKl 
most suitable to such substances respectively, without ex« 
ercising any farther X)r more powerful action uponthe 
same than is or may be requisite for the purposes herein'^ 
before set forth. 

In witness whereof, &c. 
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Description of an Instrument for performing Surgical 
Operations. -By Mr. John Bottom ley. 

Communkatedin ^ Letter to the Editors* 

* 

Gentlemen, Scarborough, June 30, IS15. 

Witnessing, some months ago a slight surgical 
operation, I f^it distressed at the pain occasfoned to the 
patient by the rude simplicity of the instrument em* 
ployed. It was merely a needle, over which the opera* 
tor, although dexterous, had so little power, that a long« 
<:oi)tiQMed effort w«§ necessary; andi I b^ve been in* 

. formed 
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fbtmed, thai in some cases tVie needle is sieveral miniites 
io'being pasted through the flesh. Learning, on enqairy. 



VM> Jmtmmm^Jfg^ f^orming mrgkal .Operqiions. 

tb^t.it was tb<? only inatruaneDt ctipploycd on »Dch occf^«« 
siousi I w^ ted to the suggestioiii of a little conM'ivai;i€e,{ 
which I have the satilsfaction to state has since beea 
tried, and found to obviate every former inconvehi- 
^ence. It is of the most simple description, as you will 
perceive by thcv annexed sketch, being nothing more 
than a short handle ; into a bole in the end of which the 
needle and thread are thrust, and there held by a small 
screw, until it becomes necessary to detach them, in or- 
der to the drawiag of thef thread through the hole which 
the needle bav pierced. ► 

Conceiving it my dut]( to^ive publicity to this little 
improvement, and noC kiiowing how to do it better than 
through the o^ediiiimof your valuable work, I have to 
request that yoii will be so kind as to take an early op- 
portunity of giving this communication to the public; 
in doing which you will, I trust, subserve the interests of 
humanity, and vfili obligOi 

Ypurs, &c. 

John BoTTOMLEY. 



P. S. I ^ise the fii^poitiii^ty to supply a trifling cor- 
rection in your copjp of my pi^morial to the Lords of the 
Treasury. Qmittjof the wvnv^ " number and,'' which oc- 
cur in page SO, }ui^ 111, fm» the top, of your last vo- 

' lume, and the vm^'A ^ tMr mmber atidy* which pccur 
in lines 19 and ^ ft«|i|l the i^«0p of the same page, your 
readers will be p|w»w! ip |uJ«f tiie following sentence at 

' the close. of the piifr^|g[<^B|ih. Wimm only some of the rollers 
are inclined (far U is nU in we^ca^e designed to incline 
them all) thtfii^rnhfrimtimeimiftsitikemse be considered. 

• \ 

* -■ 
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Extracted ffom Shr Humiphey Davy's Lectures. 



On Manures of mineral Origin^ or fomle Manures; their, 
Prepdrafionf and the Manner in which t/teif act. Of 
Lime in its different States; Operation of Lime as a 
Manure and a Cement ; different Combinations of Lime . 
Of Gypsum; Ideas respecting its Use, Oj other neutro^ 
saline Compounds^ employed as Manures. Of Alkalies 
and alkaline Salts ; of Common Salt. ^ . 

JtT has b^epabewn, th»t a great vAriety of ^tib^littie^ 

CQOtribfiter i6 the grew th of piants, and suppiics the die*^ 

terials of their bonrusbtnrat. Thf coaversion' of matitt 

tiiat has. keloiigied !to liting struotures imo organised 

forms is a jpurocesks tbat caa be. easily, uoderstoodi; bgiii 

\9 mw¥ '^iS&imti to foUuir . those operations by Which'^ 

earihy a))d ^afitie nualiters are coasoHdated in the fibre of 

pJaatSy fKi4 byvhioh tbey are oiade subservient to their 

fllociiori^. BiiVI^ ebfiiiirers astopiting that ^ufoiime geae^ 

ralisation (^ ibe.amieot pbilosophisrsy that matter is tb^ 

same ill i^ssenfPtfy and that t(te diffenem 8»h9taa<}6s coqm 

sid^red as-^kiMOi^ by cbein^iata^ ar^ merely diBerent mtu* 

rangements of the same^indestructible particias, haveeiv* 

di^avoMi^d lf( ^o^ey tbat aH tbe -varieties of the priDci- 

p]ei| f^WA^ i« piftula in^y be fonthed fromthje subsiancisa 

ia thfi 4taftOVph^e; ^sad riiat vegetaMeJife is a froc^esa 

in iffkicb b9l}l«3 (bei tht^ Maly tical pfailofiopfaer i« uoable 

tocfhafige.^f to lorm!, are eonataDriy epmpostd and 4le^ 

oeiapftsed^ Tbiaqe opsoioiis have, not been' Advain^ed' 

QMsaelji M jby pothases ; atteqipts have been made to 8op# 

port Ihemby lexftriments^ M. Sschrader a«)d Mi*. Btft^ 

Qcmiiol^ ffONS a series of diatinct io treat igatioM, iiave ar*' 

mtsd >«i^lbe aiase csitichisiiQpis; Tbey state tbat drfiprMC 

. i seeds 
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seeds sown in fine sanely sulphur, and metallic oxydsi and 
supplied only with atmpspherical air and. water«prod.uced 
healthy plants, which by analysis yielded various earthy 
and saline matters, which either were not contained in 
the seeds, or the material in which they grew ; or which 
were contained only in much smaller quantities in \\\€ 
seeds : and hence they conclude that they must have 
been formed from air or water, in consequence of the 
agencies of the living organs of the plant. 

The researches of these two gentlemen were conducted 
with much, ingenuity and address; but there were cir- 
cumstances which interfered with their xesultSiWhicb they 
could not have known, as at the time their labours.were 
published they had not been, investigated. . 

I have found that common distilled .waiter, is far from 
being free from valine impregnations, tn analising it by , 
Vohaic electricity, 1 procured from it alkalies and earths; 
and,many of the combinations of metals with cholrine are 
dx tremely volatile substances. W hen « distilled • water is 
supplied in an unlimited manner to plants, it may furnish 
to them a number of different substances, which, though 
in quantities scarcely .perceptible in:thewaler> may ac- 
cumulate in the plant, .which probably perspires only ab-, 
solutely.pure water. 

. In 1801 I made.an experimenton the growth of oats, 
supplied with a limited. quantity of distilled water in a 
soil composed of pure carbonateof lime. .Tl)e ^soil- and 
the water were placed in a vessel of iron, which was in- 
cluded in alarge jar,*cont^eoted >viththe free atmosphere 
by a tube, so curved as to prevent the possibility of any 
dust, or fluid, or. solid matter, from entering into^the jar. 
My object was to ascertain whether anysilicedus earth' 
would be formed in the process of vegetation ; but ^the 
Wts grew very feebly, aad began to be yellow before any 

iSiowers 
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flovvrers formed ; the entire plaqts were barnti aAd theiir 
«shes conipared with those from an equal number of 
grainy of oat. Less siliceous earth was given by the 
plants than by the grains; but their ashes yielded much 
more carbonate of lime. That there was less siliceous 
earthi attribute to the circumstance of the husk of the 
oat being thrown off in germination; and this is the part . 
which most abounds in silica. Healthy green oats, taken 
from a growing crop, inaficfld of which the soil was a 
fine sand^ yielded siliceous earth in a much greater pro-i* 
portion than an equal weight of the corn artificially raised* 

The general results of thi^ experiment are very much 
opposed to the idea of the composition of the earths, by 
plants, from any of the elements found in the atmosphere 
or in water ; and there are other facts contradictory to the 
idea. Jacquin states that the ashes of glass wort (Salsola 
8odd)f vihen it grows in inland situations, afford the ve« 
getable alkali ; when it -grows on the sea-shore, where 
compounds which afford the fossile or marine alkali are 
mare abundant, it yields that substance. Du Hamel 
found, that plants which ustially grow on the sea-shore 
made small progress when planted in soils containing lit« 
tle-oommoQ salt; The sunflower, when growing in. lands 
cc^taioing no nitrf , does not afford that substance^ though 
when watered by a solution of nitre it yields nitre abund* 
antly. The tables of de Saussure shew that the ashes ef 
plants are similar in constitution to the soils in which 
thdy have vegetated. 

De Saussure made< plants grow in solutions of different 
salts, and he ascertained, that in all cases certain por* 
tions of the salts were absorbed by the plant, and found 
unaltered in their organs. 

^ven animals do not appear to possess the power of 
forming the alkaline aad earthy substances. Dr. \Fardyce 

/ found| 
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fbtiiid/tbftttf'htn paoarjr birds^ at the timetbey #dmliiyU 
itigegg^^ Wet« depriTed of aeceis <o eaitboiifite >€if liuicv 
tiieireggt bad soft sb^ik^ Mid if there \% a^jr prt»ce«i fov 
which harurc'inay becoacrired most likely. to. Supply re- 
gources ofthU ktnd^ it u ihstt cottD^cted <lith the repro^ 
dfl^tmti of the specie*. . . • 

As the' evid^nee oi> the stibjeet n6w dtatid^/ it seeist 
fcif Id ebndtide, that the differef)ieartb» and saline iub^ 
ftances found in tbeolrgaft^ of plants are Supplied by the 
a^ilt tty which tl>ey gtx>w ; and in f)6 ciases roinposed by 
aew arrahgementaof the elements m air or waier. What 
ttiay be our nliirnate view of the laWs of chemMtry, or 
bow far our ideas of eleinentafy principles may be siili- 
plified) it fe impossible to tiay. We can only reason 
from fact*. We tJttatiOt imitate the powers of coi^posi- 
fkm belonging to vegetable st^-dctujes; but at least we 
ess Qflderstand tbem : and as i^ as our researrches bav« 
g«riie> it appesirsy that \fs vegelntidh ei[^mp(H]nd ferins a?€ 
ttfiifortiily ^odocod fi^oni liaDpleroMs; and the ekaientd 

^ In the sail) the afmosphe^e, and th^ earth absorbed and 
fliade parts of beautiful and diversi^ed struetui'es. ' 

* - The views which have been juist developed tetid toeON 
reet ideas of the operation of these maMres which ar^ 
Act oet*e%irairily the result of decayed organised bodies^ 

' and which are not oomptised of dtffi&reni proportion of 
Mrbon/hydi'ogen*^ ^^xygen, and^fcotfe.^— They must pni»* 
4uoe their «ftct> either by be>eoiiiing^ft cot^stituenl pitrt 
of the plant, or by^acting upon itstitbre ^sentral fddd, 
io a^ 16 reader it tooi^e fitted fer ttie' purj^oaes of Vegeta- 
bieiife.- :• 

The *ofi]y.M4>statiees :whtch can wUh propriety fee call* 
ed fossile manures, and which areft>Ui}d fttrmixed with thi^ 
femfiaiin« of ^ny ofgiinised bieings, are eertarli al^aKne 
tanihaor aUkaliSiy find tbett oolnbliiatioos. 

the 
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,' Tbe ooly alkaliiiie earths wbieh have beea bUbert6 ap* 
plied ia .this way are lime apd mtignesia. Polassa and 
•eda> ibe ti^o fixed alk^ies, are both used in certain of 
their chemical compounds. I shall ^iate in succession 
•ttcfh^acU.as have come t<>.nfiy knowledge respecting 
>^ach' of these bodies ia tbeir applic^tiotis to the purposes 
pf dgricuUiif e ; but I sbaU eolafge mostpupoa the subject 
of lime ; and if I should enter intp some detaiia wbicb 
may. be tedious and ibinnte, I trust m; excuse will' be 
found in the importance of the inqnixy ; and it is on^ 
which has been gi^atly elHcidated by late discoveries. 

The most common foi-cp in wbiishJipEiei^found^on the 
surface.of the earth is in a ste^ cff.combindtioip with car* 
bbiiic acid or fileed air. If a piede <af limestj^ne, or cbalk» 
ha thrown into a fluid *aoid| .tliere will be an ^fferves?* 
ceace* 'This is owing to the edqape of the carbooic acid 
gds. The lime becomes dissolved in the li^quor« 
. When limestode is strongly beate^dy iibe carbonic acid 
gas is expelled, and then nothing remains but t,h^ pure 
<alkaline earth ; ia this case there is aJps^ of Weight ; and 
if the fire basr befen very high it approaches to Qoe-balf 
the weight of the sjtone ; bu:t in commba cases Uoxestones^ 
if well dried before. burning, do not lo^e much more tha0, 
from 3d to 40 j»^ 'eenPf> or fram seven to eight parts out 
9f twenty. 

• I mentioned In discuteing the agencies of , the atmosv 
phere upon vegetables, that airalwayscontains carbonie 
acid ^a9| and that lime is precipitated from. water by this < 
substance. When burnt lime is exposed to the atmosr 
j^bare^ ilP^a certain ;time it bcfcomes mild, and is the same 
-^ubiitatiee as that priSciprtated from lime-water; it is 
V^otnbinpd with carbonic acid gas* Quicki-lime^ wb^ 
£r«| ihade^ is cd»s|ic and burning tp the tqngue,; renders 
vegetable blues green, and is soluble in water ; but vbea 
-i'^dl. XXVII. — Second Sekies. U com- 
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combined with carbonic acid it loses all these proper^es. 
Its solubility^ and its taste : it regains its power of efferv 
vescing, and becomes t))e same chemical substance a» 
chalk or limestpn^, *' 

. Very few UroestoptSj^^^r cbftlMs consist entirely of lime 
*od parbqaic aci^f .!g\f^ff^fiwgf ;iga^hk»r >f certain of 
the rhpmboidtsl. .fgiftj^^fiffir,9i^^ jjd^ ^nly^jpure species j 
. una \if9 diflferent,|)r«»B<|^^f jaoyj^pejjp^ei,^ ^otb as ma- 
nures and cements, depend upon ^^D^^nrj^,of the ipgre- 

dement, th«^.^<»jy^|f..oyifle^^ufl{frj[pljr,|,lft^Mpe ia 
patpre, prQp«>jI>l^fc^,d\p|fe5t^,jfl4 '^m^fP^fUff P~- 

. When a limestone does not oopiousiy eS^jy^ice in 
tain, sijitefl^^apd £rgt)ayjf,|^9j«J!^9i^pft,eBi(t|^j,^ Wbeo it 

6ha(^«s pf V<>«,«\,^ J!^.lftf9:)t^£ftft»i»W ?P^}(^ ,?f 'r®"* 
W4ie.ij;.U,i8 not sijfllciei^t^j V4ifA^9»i?fe<«l9"f*jl»« «*"• 
fervesce^ 8lpwJy,.jMdjmaJi^^tJ)f ^^,^« J^M^^^aij effer* 

'«»c«^OM|tyfcl^f 9Pi?W»%Wm .l^r|%^e« itis l)I«<ck, 
and emits a f<BtM smell if rnbbea, it Contains coaly ot 

.fcitumipouawtt^-. . ... .i.-.^.-i ^.ii./.. ,^,T;^,3d^^ 

Theapal^si^ o£ limej^<^^ it n.ot,^ ^l^Yip .W^^r \iwi 
the proportions of thei^.cp^fitljjg^t pftrt^ jojijiy^^e easily 

•sccrtained,^ fe^ tJ^« f^f^m^fiV^^^ i^ .% ^f^cture 
l>n the Analysis of Soils ; and usu;»l)y , ^jtb' ^u^i^nt ac^ 
Cttra<?y for a}l tJiQfi^rpo^s^q^t^j^ farmer bj[. the jQ/tl) ^ ro^ 

Before any ;0pini9a jp^n.be formed of the n^der it^ 
which the. diirer^tin^.edi,entS4p, limestones iiiodify their 
properties^ it will be necessary to consider the operatiott 
of the pare, calcare9us. elemeal as' a manure and ms a 
cements 

V" Quick* 
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. ^ Qdick-lime io its pure state, whether ip powder .or dis^ 
ffolved in water, is injarious to plants. — I have in several 
instances killed grass by watering it with Jime-water.-^ 
But lime^ in its state of combination with carbonic, acid, 
IS a useful ingredient in soils. Calcarebns ^artfa \% found 
in the ashes of the greater nunfb^6f plants ; knd exposed 
to the air, Kal^ cttnnot hhi^'iboAtfnue datstid, for the itk^ 
sods that were just "^Irti^WSalligH^dV'W^ soon becomet 
unitedViJarbohic^aciar^^^^^^i^^ : ^- , 

When ij^fy.Wii-iff limfe'fe'^posea to aii^lt soon fills 
into lewder VlulUf^^e'^ff 'is c^M slacked linf^; an^ 
the «'abe'effi§l^% itm^HiSS^fy pi^dtidef by throwing 
water t^i%\dS8 fi^lielts^viot^tly, and the wata? 
*8api^r8}\<^^^'*^" 

Slack^d^i^^^Ii^iftejh^V W^^Y^ 6f IHnei wilh 

about (>ne-thiiFd^>f^V weigfaiof water ; i. e« tifty-five parts 
of lime absOriisi^e^tbea^aVtgof it^fij; and in tfasi case 
U is coin|>6sed bf a dc^hite profybrcTon of "iirat^, and is 
^aHed*. hf't^^aiA^til^f^ie of Bmer und when bydrate^d£ 
lime b^con^et'^cafbottate bP Imte l>jr l<^g elpOfsui*e fo air. 
the water ii^^:^p«^i tfiltftlie^aVbdniiir acid ^^tj^dd its ^ 
place. \'''' ' ' .--■'--»• - -.' ^ r''T . . ■ -.;:^ , 

When lime, whether freshly burnt oir sladced, is mixed 
with iAs^tttoiii fibrbds xt^ihte matter, there is. a strong. 
Bctkin^'^i^infen/tbie llb^^litidtbd' Vegetable matter, and. 
they format Idtld'drcompoietogeHier, of which a partes 
usuairy soliifale id water. '. : 

By tj^is kirfif of operattbti'lliie readers matter, wbichi 
was before comparatively inert, nutritive ; and as char«\ 
coal aoa' okyg^ I^Bdhnd itt'aH'veget^bk matters, it b^--. 
comes kt' the ^kkknii tW conteried ftito carbouitie of 

lime. ^ ' ^''^ - ^^-'-^'r .• ;.^. r M • . ..' -^ 

Mild lifl[i^; poWdlbriid IHrlcSl^dh^, tii^rles> t>r chalks^ have 
no /action of thia Jcind upon vegetable matter; by their , 

U 2 . action 
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oetioo they prevent the' toa> ra^id d^cdmpoffitibn of s<ib« 
fttlmceB dreaidjr dt88ol<ir€d ; llut ilk^y hA^e*no tendency t# 
fosn liable imtters. ; ' ' 

It i8idbvioiiisHrii3nii»tHe$eveii%atn6laii<(^eii^ theit tb« opera*- 
lion of q«iiok-HfiM; nokl^mari^ on cbalk, depends npon 
pfiweiplei ahog^tlie^.^iAi'ehl.^^^uiok^ifbey hi being hp* 
fiiiei to laotsl^nettds to^bribg MMiy hard'^e^getable roattef 
ihdt it eoiitams itttb a^dt^dedf mom ^^iSid>detoili^dstitoii 
anfi solution^ so aa to render it a^>prop^i|bckl for' piattt^a' 
«^«*^iilb f^ madev' oiDOari>bQ«le:>0f' 4mev Mifk ^n4y im- 
pt0^k tbeiteantnre^^ibe soil>)<tf iti MavciM 'tb'^i^o)«p<' 
tiotii it ai«ts 'mefely* aa^tuiebf ks.earthjr^nigTddienris.^ 
QukMime^ 4irh€ft ilfll«eom6»«lilG^,^a^ in ibe Att«i« 
manner adi chalk ;- bot in th^ dct of be!Comiog* mild, i^ 
preparer dblM^Mt^bi^iiisdlttbleBtolt^ ;<.!.».. 
, It It opdil lii{«'^iar€t;Hli«taii6c!.d)at ibeopemtioit oF* linitf 
m ibo pile|Niraitiod tat* wlioait jcii^pa. ik^ods^ a^d 'it's* -efu 
iicacy jQ'fei^iBm^i^peatily 4i|i^ biingiog Wvto ludtate o( 
ttuliivaltati aJI^JBoiii abomidfDg»m4iaNJi«m>otii<ord^ dbres/ 
Or Jo^rt veg«tlibk«ii!aU^r.- . *• .. n.. ^,: .rf 
' The soluUo^^ of JbW <|iieKlio&, Wbietber <)nick4ime ought} 
to be applied to a soU^^df^ndcupoii the qaantity oftn^rt 
vegetable <batt€ri|Wt it ii»iifftainfi.i.<ftbe'iohliioii' ^f the 
question, Wti€ftlfei^#ftil#,fBiJld7liti^ 
stOoei <Migbt to^b^:. iipplied^>'4^pieaj^s tipon tite ^amrty* 
of ealoal^eous'itta^terialref^^ i^ ii|)He^«OiL AH Boil» lire (tri^ 
proved by mild limey and ultimately by x}uickH>litnii, Whi^iV 
do n6t '^fieiH^esM J»ltb abidft 5 andv9{mcis>'<nore> X^n. 

Wheat d'flbil MIeietit ii>> eialdai^om mat|t«r» iontains^ 
moch'lolici/tf vegetable 'ttvaaafe, tlie applicatioii dlijuielc-' 
lime should always be avoided, as it either tends to'de^ > 
compose the sduMe matters by uRiting to th^ii* carbon 
and 03fyge^ so as to b^e0me mild iime, of it com bines- 

* with 
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ll^ith the soluble anitter»^ nqdlbihns cempoiiDdft hMuig 
ie^s attractiDn for iwittfer tbnii the pure vegetalib mhwkdmta. 
' The case is the sane wicb r-espect ta most'' abfaial mia^ 
nures; bul the openfti ta< of * ihe 4ilii« i» diffiraorif h» difr 
ferent cases^- and depends vpoi» th^ naljate at.tkeammsiL 
matter. LitBieforiOd a kiiid of iiMokiUe sosfii wkh oily 
lp|ltter^> and' tbert graddaUy detotnpitaes tfaMoiAby sepa^ 
rating from tbeitt'Oicy.g«ii and>ti«*beti. It aoiibiiiae'>lika^ 
wise With tb^ atfimid aofdi^ atni^probabljF asafstathirir^dc^ 
eomposUidn by'tabftfractk^g' daFboaaceioasi iMltfev from 
tbenfi ct>inbme4(:«riik oxygeii|^«itd(iHM8eE)U€Ml)r4t-mtel 
reader rbem^lesft^.tiHtntit^ ^itttada W dftirttiilh<lik«w}^ 
the nutritive power^'o/'^aibimieo IMtfr the sanus' causes; 
and always d<»troy«} to aeerldftt'txtetlt, tbe-eflteaMiy^ of 
dnimal manures^ either by ooibbi|iiag'wicivcsftail|'of'thetf 
elements^ or by giving to tb^m'fiewarraiigeilieflCs^ lAaie 
shodd hever be applied ^ttfr'ai»knal mamores^ imitttt fh^y 
Are too ri'ch^^ or fo^ t&e pkff^S^- of pre9entiiig>)Di»9ci6i>» 
ilfflii vin^ as if) oertain tescfi ateiitiliiied in the- liM iLe«Mf<e# 
It is injarious when milled witH aiiy>c6nfiidfi'd|Htig,*atiil 
tend^ ^o render 4he extrietiv^ matler tbsoio*M6«^*^ ^ 

I made an experiineat o4*»Hiisislib^tt l^^xed<'b^ 
qtrantily tff 'brown' s<i)ubW<'e)llmctv iHbteh^o^^ prMtfned 
fiom sheeps^dor^ \mh ftte timers ii#MreJght5f>qoick^lfnye.« 
I then moistened them wjfb water ;• the* mikture heated 
very m^ch; it «^iis suflfered^ to r^fmainfotfoiirteen h<>«irsy 
and was then acted on by six"<^r sevea.timira its bulk of 
pure water: the.watel«y after' feting passed'throifiigh a fil- 
ter^ was evaporated to dryness ; the solid matter obtained^ 
was 8ckre<^Iy colooi-ed, ^and was^Krarnti^^d ^wfthi a^ little^ 
saline mattet^, ' . • i ; 

' In those cases \ti which fermbntation is oa^f^l to pro-^ 
duce nutrim€irt from vegetable subltances litee ia sdw^tya* 
efficacious, I mixed some moist tanner's spent bai^k with 

one 
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ODie<^fth of its weight of .qQick^ime^ and offered (h^dt 
torenaiot together la a dose vessel for three months ; th^ 
lime had become coloiwed, alid was effervesceDt: vvhei^ 
wmsx was botkd^ ttpon Ibe miflitom it gaftied ^ tint of 
f^wtk otipvBfy jsusdbihjr^^vapoviiroii famished a fawn^ 
eDkio»d'|]i«iiMeiV'«vbidfri4^^ consistdd <^ lime 

miited to*.^^elabk^4ttaSlery'Air il bofot wtiea strongljr 
keoi^ aha ieftck ^lesidtiilMv of mVA iim^. 
. ^Vbeiimemmm^: ci9i(At^htg^A\^^ are less 

fot«dcfoc.'di^^i»P{lo8»of aMDiQte^tcbit^ ^re litoeslones^ 
buiwth^.Jime/forintdfMkti ^haiiifllfeisP A^ Mieiius. tonality » 
Sseh stones m^iem ^tBiikcUm^d^m]^h^Mst tbey fart 
nisb a smaller quantUtj of qiiick*Jime« iv.c : } 

/LmeiftioQed bltiMiittoil#liifa««loai^iViliMib very seU 
doat/any considerable portion jof cQaly>»i*iilfefiii these 
stontfr; never as mtnBliia*»>^e)(Mim 4nfi44k>s btt such 
hmeslMfts make «e»f good lip«i VhetoMpbooabeMs mat« 
ler <)te«4o no'kyMy to^itheiaaid^anjMMy, under oertaia 
0isems9fisiie«s^ ^cosiiM»£t(eid ^ th^^liMi'^as 4s et ident 
frotp what ww suied4tfnbe'hMto]£;^iMe^ » . ^ - 

The saitH^ of iifM ttppii%lttMi^4b#ttttg|iefttei^ lime- 
stoneiS'Otie^^at^ iiitc»«ot<?t>tx^i^ n^' '-"c/^"-^ ^S 
: it had bettt kf% fciiim«A^tett«rB^i»>shiB tfaeigfaboar*. 
faoodoC DoiioMOHr,'' iMf{4taH^^deift4m a^ic^^ lime^ 
stone Applied i» tbs fofldqiftovlDJtiittd tl^mopi o^nsi* 
derably. MrpTeitdittir^ildi aaaU^g^ 'Mi-i^bvof Mperi^ . 
mcsts tfpcla tbi^^p«etthtir«tftMM»M%tfbsti^ fMiad tha^ 

it canfirt»ed'^itiigD«<tolVM<^ ^O'^'tnhlfHlg iM^bto^^alctoed 
mi^^naiiikWith soUl^liP wMdb ^ ^#ttd;^itsreiti€ seeds^ 
befoniid^ that ltejr.eiUi#ir diVt'W* t^tigetftted-'in a; very 
iaipeff0Dt-«Mmfier/'sfild>M#i f^knis WiEM^neveiP healthy.. 
Aodwitli^gf«arjnsdde^iin44ii^a^iiy life triferred the bad 
effoots of tbei'ii^wl^ir^ittiMMi io thi^^a|[itesiaa earth, 
it eomaiofl.).'- :: :. ii«j2 :»ri; ^u..:^ vd :.t-..: 
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* Ift mfiking some inquiri^ coaeeming "this snbjeel^ I 
found that there were oase»)iit' whiok^tbts magoesim 
Jimettone was used with g00dj(»ttrotv - ^ . 

Amongst /fiome spectqaens <tf ttmcstone wbidii Lot4 
Somerville pot imo my iiaiidit^rlwo^Dkia^bed as pecolinr^ 
good proved to be magoeaiaftJinikaMies*. AndMitnrmAdi 
Arom the Breedon limeiMivit.^tifiiised vkif^itftcestetebtre, 
where it is^callei hot Uin^V'^MMlitbafre J)iM Inforiiied^ 
farmers in the . jqi^ig^hmtfbo^ii .o^^the qi^^ 
employ iA^a4¥Mtag(H»qii^akirvADdftg<q|im)fbite»vj^ 
more than^«£^^i^ Sft liHilifilsilp ilJbQrMMftiioAod)itbft|ttbl9> 
£nd it ia^y^^^i^miim^smAi^la^'msi^ 
Upon rich land* -ftnii'Aomp'io^tiinBfJt Mix-n^ * 

lead to its#iikiiifl|ilKO'* ><i loinoq 34<tsi3b«n'* •'•7.-' '^r * 

MagMsiar)|iMijEi Maqhf>i«^akeriWblracti(^ 
acid thaa Jim^'tA^^Vl mDMibdii^i|B^att&<tf ewMtie olt 
calcinedtPdagp^siacMfmi^'CboiMia; ^hopgh^^ioi^Ofled m 
tbeair*^ .Md^iVA^llfilgt^liiQjAwsittiibift^ 
magnesia CMuot^lmMSSili^^iWiil^^m^^ 

lime lasteiMlf^aMriifitsleaifeiiMiiiplilvtinli^ 

When a magnesian lime^lM^jiii blll9^ Idieiittagftesil^ 

is Aepme^oAnmbmatnAi^fmmkit^^^ tbtidt^ttinie ; 
and if i4i0m i^ mfe^8bbairtgfitt^bkd»^iiokmt . <ial^ 
the soil tq/Mtpf^ b]hH^«Mlit*«yfMicai^b4Ri4f^pid,llM^ 
magnesia, will f'Wiain^fffllsdl iofrgiKfilbyiliilTltie eaustid 
slate ; m^ la Abili^iMil«#<i|#jMi^iptiil!9ll)t» 1^ vegc** 
tables. Aadrtbat 4i«l^ff%^fa«gP^MP jlMll9fl|«jif bfewed upoa 
rich 8oi&sefiiisla^owi<ig lfelJN^Qitc{tHMti|9ae»ithalkib« 
decompofiiii^n.^^^iba Bsanipf^. ii| lltf Q^^puHes ciurbdbio 
acid* And^magoiMia in lis mi^^fifi^i^^i^-f^iy^^IMn^ 
Joined with caivb#nj^ acid» sefsmstm^'^iifi^Alwsfs: an* ^sefo) 
constituent of soils. I ha9f*4hrpms Irw^oal^ of magi 
|iesi» {procore4 by boiliog the solatioa of magaesial in 
i super* 
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(|upei*-bli!rb(H)flte of poUAso) iipoh grads^ «ad npbn gpriiw* 
^g lybie^t nod barley, so as to xeader the nirfac^ ^ite) 
but the vegetation yras oot jnjui^d.ia the sligfateM de« 
Iffe^. flA^id/Oiie of the nfiost fertile partsof CorQwall, the 
tiMtdi H a.district in vhioh thcf soti oonitahis mild mag^ 
jiissiao eattth* 

The Ii«ard IVwtifl bear a short aiid ^reen ^rass^ which 
fe^As «he^py producing exceIIe»tihQ«tbi ; and the ooltK 
yatjed quarts are aiaaitgft the best coi^ii lands in the eotioty* 

That the theory, which I fatbve ventored io give of tba 
9pclratii9li of Oag^esian liiii6 is not aiifoiiiKted, is shewn 
^y an evperfoMnt iiiMAkiHMdk(^e«{>ftiity for tfad ^r« 
pose of determining the tni« natHM of^ the operation of 
tbis ^ubatMce. I look liMir ^aalilte cf^tbe same s6il : 
with onie I mixed oM-tw«itiaeb of its wei^ of caiisliil 

s 

islag9^^iii> ^hh another I mxdd the saane iqnantity of 
p^sftiesiii and a pri^portion of a fat decpm posing peat 
eqiipl 'to,:on9*fouTth .of Ibe weighs of the soil. One por^ 
tiop.of #oil remained m its naftnrsJ state; and another 
frils ^Oiix^d with, peat without magnesia. The mixtures 
were nsade in December 1W6, and in April 1807 barley 
H^as-sowp in all of them. It grew very well in the piire 
|oilf .. but . better in the^oil eoiitainihg the magnesia and 
pfatiand neorly as well in tbesoil containing peat alone: 
bot in the soil coataioiag fhe magnesia alone it rose very 
feeble) and leaked ^Hqmitad sidkly* . . ./ 
. lupeptated this cxpefimen tin lbs wubniev of I^IQ with 
similar resitlts ( and I. found tfaalihe magnesia in tlie4ioii 
asixad wilh pe«t beoonie sN^oogiyr eflb^veseent, whilst the 
portion in the uomiaed sdil gave carbonic acid in much 
smaller quantities. In the>oiie case the ipe^nesia had as^. 
listed m the fbraetioa eof m manare, and had become 
mild;; in tlm other cnaeii'had aicted.aB a poisdn. 
. Ia is pbvseuB, firomiwhathai^beeo'svili that lii^ib from 

the 



the iQ^gi^^i^n limestone, may l^e^pplkdja Ja^lj qupntii 
jies \ct jgeats ; .god that.,wbeij^ l^pds have l^^^p^iny,ured^bjf 
tb,6 applic^t^ipn of too large It q.uantj of mag^esian limei 
peat wiJl^b^^prqger ande^^^^^ ,; ^, \ 

. I motioned that mf^esiaa limestpaes effi^fvesc^d Iii^ 
tl^ when pliijqged iotoaa a^id. 4:^imp|e|fsj.pf magjp^3^ 
JD a. litaesjjooe is ^bis cirgfjflfstftfice, ^n^ i\f^ lenjS^efi^^ di,-^ 

magnesian limestones contajip from , 

-• ' 5 wvi i-' »4jfl|^ I04ll# lilii;^. H ../ ...;'.,- .•> •- f 1 J 'Jii* 

r • • . , . 
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shire, Derbyshire, Shropshire, Durham, anil Yorkshire. 
I nave neveif met with any in othef counties m En&^laDd; 
but they abound in many parts of Iremnd, particularlr 
near Belfast. 

Tl)e use of lime as a cement is not a proper .subject 
for extensive discussion in a course of lectures on, the 
chemistry of agriculture ; yet as the theory of the ope- 
ration of lime in thfs ^ay is not fully stated m any ele- 
mentary book that I have perused, 1 snail say a very 
few words on the applications' of this* part of chemical 
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applications or tnis part 



knowledge. < . - » - ., 

. There are two modes in which Irme £^cts as jC cement ; 
in its combination with water, and in its combinatioil 
with carbonic acid. , .. 

The hydrate of lime has been already .mentioned. 
*Wheii q[uick lime is rapidly made into a; paste with wai- 
ter, it soon loses its softness, and the water and the lime 
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has b'^ei itktfetf Mdie^ ^^' VI i>&rti or water to $5 parti 
6F linie; When hyatatfeoniite, ^hSrt it id co»tolidati 
io||, ifr mU^cl M^iih it^.oxyd pf tmti,. altimilfta, or 5illca> 
ali6 knixturi become^; hirder ncni uior^ Jcohetetit than 
J^hen iikti^ iilbd^ i$^ ii^H ;^ ^Ud'ii 4t^()Mr8 that ll^is is ow- 
liig^aa ci^nalri 4i^€6 of ;ah6iiilc^ attmctioa beiwfe^ 
hjdrateQf liipe apd >liB$^ bodied; aiid tbiej^ render itles* 
ft^yetp d^cbiiit>oU by ti)<e'^i<ui of thfi earfaoiiic acid in 
th^ air. and le«s soluble iti Vntir* ^ '* 

The basis of aU oem^Q^^Dlliatoaro n^cS <$ar? worki which 
«re to be coyered witb wMWrJaiiftobtufiiriMd fioiit hy- 
drate of lim^; and th^ UiK^tmidb:i<firOfl> tmpwe i»aie- 

stones aoswers ljmit>lif (fo»t(T4for :walKiJ^ is com- 

posed nrjncipally of ^c«» ^mioa^ and : oxyd^of iron ; 
and It is psed q[)ixed witli fimey toTorDObceiniints inlMded 
to .b,e employed uodij^r water,. Mr^^S^aliMi/iEi theeon^ 
structiop of il^e Eddystpiju^ ligbt4i$M»s^ used > belaent^ 
cpniibo^ed of eqjiaVpiBLi'ts by weight, of slacked iime and 
puzzolana. Puzzolana is a decodipbsecL lava. -Tarras, 
which was formerly iHafK>ffted to considerable 4^antitiea 
from Holland^ is a mere d^eoin posed basalt : two parts of 
slacked lime and one pai^ of tieU'ras forms a prinbipflll>jpairt 
of the mortar used in the great dykes ofHofiand^ Sub- 
' stances whiqb >vill finawer all the edds of puazplana aird 
larras are, abundant in the British islands, ' An excellent 
red terras 'may be prodared in any quantities from th^ 
Giant's Causeway, in tbe North of Ireland : and deconi* 
posing basalt is abundant in inany parts of Scotland, and 
in tbe northern districts oY Kiigiand in Vbich coal i4 found. 
; Parker's cement, and cements of the same kind made 
at the alum Works of Lord X)uudas ah<j Lord .MuIgVave, 
are ibixtures o^ calcined ferruginbiM, s|licious^ and 
';dumiQ6us ihatter, with bydrate of liihe. 
* ; ' '• the 



On 4grtcultmwt iCMisli;^ tHH 

iher ^Mdced Hvfkt ^tuA saj|d% ?%«9e jnorinrH^ ^ S^t aq^ 
lidify a9 hjdffti^f mi «e .ilftAv4y'c#fij?fert0d.:iilto;<j$tH 

air. Mr. Ttnnanir fo«tf4 -ihatr b>^o«l^f lo^filittrictmi! W 
tkree y^rnn^ and >a q>viirt«y h«l'T€g&hml^d jwr 'cAi^^ xdi 
^t^nwthy <xf^ «arbt>ai)S»ttdjd g«a >vl^ftk^ ^:$fift9tkfit«d-idfe 

^ Tba iMiaSiiM'iQf tile mttrtlMr iir vtry^dM^MMia^r^hs^i, 

iacl]»aiuitA*afrim0#> ^TIm |»OM$il>lHate^tiMaa ^e tM%eit 
ada!|^«il i^r iMkiogr4bia'*4ciii4;^o^ mag«i^i^ 

UiQ^floatas' nsik^iemsf^k^^'^i^^^^^ Bftt 'act vritfe 

f^mmpn ^«riari'/*j •• •' * ^-t *•'-* ' ^' ••»•—.. . .\i 

^ Tbe (Rfnaant, aeifordittg to»inii||fy madeibvir ' hksi tikbff« 
tar a year befora ii>Mtt|iiil«MV«ti^tbat 'it tv«9 par^sdiy> 
cbiiibined*vttii oarb^ntOlwfd'girtr before it wa^ employed. 
In boiiHiip.Iiin^^thCLfj^. afe>:fotit^)Mrtre«kir'prdcaut^^^ 
required^ ib^:diSerei^4ii>dtr 0f ''Umenooes. In gene- 
|al OM.bii^l of eoal' ifssMSisieat to make four or fiVe 
bn^be)^ 0f Ka»e« The''maigtia6]fail'']ime8tQae^eqQires.Ies9 
fuel tbna the fMmmfJiniiatiMAne. In al^caaea in virhich ^ 
Vme^VoM.cofitninijigi rmu^ alnoHnoai 'or ^iliceoas eartb 
U;bloriit| gi^ai|«<irfir*g|lotfM ^ taken to prevent the ii re 
frMi becoming too ioiMse; fi6r tnch lime eaailjr vixr'AtB^ 
in oooaeqiranoe'of this > affinity of 'lime^ for silica and 
tliimiwft^ jAnd^i^at^ in some places there are ^ no othea 
limestones than >^wcb«» ootttain^iotherjeartlis^ it/is m^ 
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:fv^tabt' tor- lEitftetid to h\Av Citb^ittiBmnce. A moi^eY^teljr 
mod' liofe'may be made at^tt lotr red heat ;' but it wi!l 
iii(rit'idt?Q k'gt)S6s at a'wJritee bekti* InJittiekUiis ifor bUriH 
itfg MdhilitDetbere'JBhtmldlbefttwkys^a daM 

- ' ilDtgdnef^li irken-Kmei^ciiAQS' are not tnagnesiatiy theii^ 
; ]ianty >Wtll>*be(irfdicated-bj^ftiiieir<loft6^ oX weights in burii'^ 

liag ;; the viord(liie))« los« tUeb^ger is'tbe quantity of caU 
cai%oas:tii>atter^hGy oo»t9iin%'. Tbejnagneeiao Karestones' 
contiici mom'^ar botiia acpd tiHin>d)ekx>in oi^fi itoiettofies ;: 
and I h&w foatiii all |of^tllc«a4oe«Iml(H:« thim half theiif 
1ieigbtl>y!calcinatkmi> 5i :jfi . > m-.; > ; , ^ .» 

vQestdea belt>g isbdtm>tiM^f«rtii«i«flhne arn oarbdnate 
' of lime; calcareous matter is applied for the jpurpdsed o# 
- »gti<ruitcfcre vd otber combiM^ioflsc^ Oinedf ibetie bodies 
it^'gypsumptmX^Ptie ^3^ liitfe« * Tht» tobsttmce lionsist^ 
df'>falfdlliim. acid^ '(the isikiber* body tbatrestisfd combined 
with.v^eer in irilof vitribl) a»d litee>'*aRd when dry it ^ii 

- ebn}p(^ed'^56 paitts of Kme anil 75^an«iof sulphuric 
dbidi 'Gotiimcin^^gypbttm; orselenitei such as 'that found 
at Shotover Hill, near Oxford, contains, besides sniphurio 
atid and lioie, a considerable quantity of water; and its 
Mtopoftiito^txuify^bdtbBS'AiifMas^t < 

Sttlpbortc acid k>ne prdpoiitioa « « v * ^ »75 

Lime on0 proportion - « v » « v %«•%»••• i<55 

Water two propoptionft .••«••••».; ;d4 "^ 

-^ Thenatar^ of gypsuth is easily demon^tr&ted ; if oil of 

' titriol be a^^ed to quick^lime there is a violent heat pro<i 

daced ; wbeii the misttore: is igtiited> water is given off| 

and gypsum alone 19 the Teitoltj if the acid Imb been used 

in sufficient quantity; and gypsum mixed with quiclp^ 

lime> if the quantity has been- deficient. Gypsum, 'frecl 

from water, is sometimes found in nature, when it is called 

aphydroas selehite^ It is distinguished »frotn coiamoil 

gypsum by giving off no water when heated« - ' ' 

When 
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* When gypsum, free from water, or deprived of water 
l>jr hieat, is made iato a pilste with watef, it -rapidly seti 
by combrning'Wrth' that- fluid. -Plaster of Paris ispow* 
il^red dry gypsum, and iu'p^osperty as -a cement, and in 
its us^ in making casts, rdepend^^iipoo ils soKdifyinga 
bertain qu^ntivy of water, aikd 'making with it a coherent 
mass. Gypsum i« soluble ua aUouc 50Q times its freight 
of cold water, .aod. UnMrir^ suhibie in hot water ;^ so that 
wheh water has beeh'boikt) in €X>ntact with gypssim, 
tfystals .of this subatanoe'^afe* deputed -as the water 
cools. Gypsum is easily distinguished by its properttet 
of afibfding^'preotpTt'ttaic^tir aoiittioits.'<ef ckxalates and of 
biifytie salt^,. *- >* hc^ '• ' - 

• Great diflfibreocei6f opiiirdB bad .prevailed.amongsf -tfgri- 
isulturists wkb respe^^'lo theutes of gypsom. It has 
beeil advantageously' usedinKent,- and various testiino* 
bsi^ iff ^favour lal its efficacy have been laid befow the 
Board of Agrienluire by Mr. Smith. In -Aflserica tl is' 
employed'^'wilh signal luccess; but in most oouoties of 
England it has <iiiled^ though ixiti io vartoas way«j and 

upoli 'diiCeTeiit'Cri>pa& 

' Very discordant n^iona have been formed as to the. 
mode of operation of gypsum. It has been supposed by 
some p^sons to act by its powerof* attracting, moisture 
ffom tbe^ir ; but this agency must be ^comparatively in- 
iigHifielint. ' When combined with water it retains that 
fluid too powerfully-to yield itub the roots of the plant^ 
and its adhesive attraction for moisture is inoooisiderable | 
the small quantity iti, which it is used likewise is a cir« 
ctnAsCandehostite to this idea. - ^. . . 

: /It haft been said ahat- gypsum assists the putrefaction 
of animal sab$taaoes» and the decomposition of manure* 
I have tried some experios<e&ts.on this subject, which are 
Mntiiadktory to the notion* 1 mixed sousie. minced ^eal 
• ; -: with 
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jftUlk alipvt ooe-Qpe hundredth part of it$ weight of gyp* 
(fupsy and exposed some yeal wiibqut gypsudi under tbf 
f^Oie <;;irqua)«tance8 ; there* was op di^ereqce in the tim^ 
IP which they begs^n to putrefy^ imd the process seeiBe4 
|p me most rapid in the pase in which there was no gy{it 
§ pm present. I made other similar mixtures, employing 
io sqipe cases larg^r^ and in some cases smaller^ quanti? 
ties of gypsum ; anc) 1 used pigeons' dung in one in^ 
fiance instead ^S fle|h| an4 w|tb precisely similar rof 
,mlt^» l^fcertaiplyin i^o.^c^se increased the rapidity of 
putr^itfactiont . ,. 

. /Tbpiigb it. is not genfffally know«, yet a series of exp^ 
,|riment8 has been carried oq for a grout length of time ia 
|his country upon the -operatipn of $jffH^m as a manure. 
yhp Berksbijre and the Wiltshire peat^a^h^S' contain a 
considerable portion of this substance* In tb<^ Newjburj^ 
f^l^at^asbes I have found firom on^fpHr A iQ one-tbimi /of 
S/i^nm, and a largfar quantity in^soo^ peat-4ishes' froai 
fhe;9eigbbp^rho<>dpf Stock bridge; the other cotistitii^ 
futs of theses ashes are calcareous^ ^lumitious, and silioer 
pus earth, with variable quantities of sulphate of potassa^. 
^.littj^ comna^ sdt, an4 somedifiesoxyd of iron^ The 
i^d ashes contain mo^t of this l^sl sub<»tanoe< 
«, Tbjese peat-ashes are used as a' top dressing lor «uhi» 
y^ed grasses, particularly sainfoin apd clover. In ej(t 
awpiiYg 4he ashes of sainfoin, oibver, and rye grass, I 
found that they afforded considerable quantitifMi of gypt 
luin; and this substanoe^ probably, is intimately com^ 
bined. as a necessary part of their woody fibre. If this 
be allowed, it is easy to e;(plain the reason why ii opc» 
fates in such W^U quaotiiies ; for the whole of a cio?er 
Aropi.oK saijE^fpin erop, on an acre> according to my esti« 
ipation^. wpuld afford by incineration only three or font 
bushels 4»f.gy^9m... lui.e^Kamiiupg the soil in a fieUmeay 
<* /v Newbury, 
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l^etvbary^ which was taken from below a foot-paih near 
the gate, where gypsum could nbt have been ariHieially 
fiirnisbed, I cbnld nat detect any of this sub$tahc<i iti it^ 
atid at the Very time I collected the soil the peat^ 
iisbes Were applied to the clover in the field. The reft''- 
soit why gypsum is not generally efficacious is probtei^ 
bly because most bulttva^ed soils contaih rt id sufficii^t 
quantities for the use of the grasses. In the commoii 
tourse of cultivation gypsukili fni'ntished in the mdiitiye'^ 
for it is contained infirinble'^iingy tod in th^ duh^ ot illl 
cattle fed on grass ; and it is not taken up in cdrn erbps. 
Of crops Df peat and toeaiM/ mdin vlery siiba;!! quantities 
in turnip <:»t)|iif IM thet^e^lw^d ar^ erdusivd^f d^Vdted 
to pasturag« M^ftiy tt will' b^ (Continually cotfsUkn'ed. I 
huvie examined i6tst differient Isoilis cuhivatetf by a seriei ' 
bf Gonimoit cbursed ^ erdpr fbr gypibm. Obe was A 
light sand fVom Ndrfdlk ; aiiother, a clay^ bearing a' godd 
wheat, from Middtesex^i the third a stind> from Sti^sex^t 
the fourth a chy, from Es^j^. I foxind gypsum in tli of 
them ; and iii the Middlesex: sbil it amoontecl neftfly' ttt 
bne per cenU Lord Dntidiab itiforms txfk, that hav^n^ 
tried gypsum Without any benefit on tWo of hi6 estates id 
Y6rkshire. h« w«s induced to' bftve the soil exaihfneil 
for gypsulii;^ and this substaiice' wiks foUhd in* bbth tb^ 
fcoils. ' • ■" ' ^ ^ ■ / ..;.-. ^ • ; 

Shouid these statetnetits be 'confirmed l^y fttltre inquli 
lies, a practical inference of some value miy be derived 
from iheto. It is possible that lands which ha^e ceased 
to bear good crops of clover, or ajrtificial grasses, mky bi 
restored by bdng manured tvith gypsum.' I ha*e*fe'ert* 
tioned that this substance is found in Oxfordshire; it H 
likewise abundant in many other pa^ts bf Engfand '; iii 
Oloticestershire, Somersetshircy Derbyshire, Yoikshire^ 
S&c a&d requires only pulveWisation for itl> p'rep&rbtion; 
-" *; * . Some 
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. Some very interesting documents upon tbe^ use of &u}» 
phaie of iron or green .vitriol, which is a sftlt pj:oduqai|. 
from: pe^t in Bedfordshire, have been laifl: before the-/ 
Poard by Dr. Pearson : and I^have witnessed. tbjB fertyisf:, 
ing, effects of a ferruginous water, used for irrigating:^^ 
gfass meaddw made by the Duke of Manchester at P^i^st-^ 
ley Bog;, near Woburn^ an account of the produce, of 
iHrhich has; been published by the; Board of Agriculture^. 
I have. no doubt that the pea^t salt and the vitriolic watej; 
jM:tecf chiefly by producing |;yp8um. .; 

The soils on which both are efficacious are calcareous: 
and sulphate of iron .is decomposed by the carb9nate (^ 
lime in such soils. Tlie sulphate of iron consists of pt^ 
phuric acid and oxyd.of irj^n, and is an acid and a vief^ 
9Q]uble salt; when a sqlytion of it. is mixed with. cart 
bonate,of lime the sulphuric. acid quits the pxyd of irp^ 
|Q unite to the lime, and the cpnoipoands ppdMcj^d are in^ 
'^fxd, and comparaliyely iqsplable^ , f . . ' ,# 

• . \ collected some of the deposition from the ferrogin<^ 
ous water on the soil in, Priestley meadow. I foui^d it 
consisted of gy.psum, carbonate of iron, and insolubjt? ' 
fulphate of iron. The principal grasses in Priestley mear 
dow zrCf meadow, fox-tail, cockVfoot, mes^dqw fescue, 
^orip^ and sweet-scented yernal grass* I h»ve examined 
the ashes of three of these grasses, meadow fox-tail^ 
cockVfoot. and fiorin. They contained a considerable 
proportion of gypsum. 

Vitriolic impregnations in soils, where there is no cal- 
careous matter, as in a soil from Lincolnshire, are injur 
riotts ; but it is probably in consequence of their suppljr 
i|)g an. excess of ferruginous matter to the sap. Oxyd of 
iron in small quantities forms an useful part of ^oils ;. and 
it is fpund in the ashes of plants^ and probably is hurtful 
only in its acid combinations* 

I have 



On Jgriculiural Chemist /y. •*l6l 

* - I have Just tnentiotied certain peats^ the ashes of which 
atfbrtl gypsum ; but it must not be inferred from this, 
that aH peats agree with them. I have examined various 
't>eat-ashes from Scotland, ireland, Wales, and the North- 
ern and Western parts of England, which contained no 
quantity that could be useful; arid these ashes abounded 
in siiicious, aluminous earths, and oxyd of iron. 

• Lord CharlevJile found in some peat-ashes from Ire- 
land sulphate of potassa^ t. e. the sulphuric acid com- 
'bined with potassa. 

• Vitriolic matter is usually formed in peats ; and if the 
soil or subiitratum is calcareous, ihe ultimate result is the 
"prddirctioh of gypsum. In general, when a recent peat- 
«8h emits a strong smell, resembling that of rotten eggs 
when acted upon by vinegar, it will furnish gypsum. 

Phosphate of lime is a combination of phosphoric acid 
and liine, one portion of each. It is b compound insolu- 
ble in pure water, but soluble in water containing any acid 
matter. It forms the greatest part of calcined bones. It 
exists in most excrementitious substances, and is founc} 
ijoth in the straw and grain of wheat, barley, oats, and 
rye, and likewise in beans, peas, and tares. It exists in 
some places in these islands native, but only in very 
email quantities. Phosphate of lime is generally con- 
teyed to the land in the composition of other manurei 
and it is probably necessary to corn crops and other 
white crops. 

, Bone&shes grouhd to powder will probably be foun<!| 
useful on arable lands containing much vegetable matter, 
land may perhaps enable soft peats to produce wheat; 
but' the powdered bone in an uncalcined state is much to 
be preferred in all cases when it can be procured. 
*'■ The saline Compounds of-niagnesia will require very Ijt- 
tk dipoo^sioti as to their uses as manures. The mbk im- * 
'Voj*. XXVII.— Second Series. 'Y portant 
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j)ortaQt relations* of this subject to agricuUure have been 
considered in the formej part of this Lect.ur^^.wben tb£ 
application of \he, m^gnesian 'limestone .was examined^' 
In cotx^binatipn with sulphuric aeid msign^sia farns n: 
soluble salt, Thia suh^tapce, it is stated. by some in- 
quirers> has been found of use as a manure ^^ but it isno^t 
found in nature in sufficij^nt abMndance, no/ is it capa* 
ble of being made artificially sufficiently c^eap ^o be of 
ttsefpl appli<?ation in the cooiQson courae of J^osbandry« 

Wood ashes consist principally of the vegetable alkaU 
jMnitejd.to carbonic acid;- and/ a^ this. alk^U.i^ found in al^ 
:mo8t all, plants, it is not diffip^uU to, conpeiva thar it maj 
fojrm fin essential part.of xbeir organs^ . The?, general \eur 
dency of the alkalies • k to give isoipbiU^y ^o vegetable 
matters ; and in this way they may. r^ender* carbanacepus 
and other substances capable of being taken Qp by the 
tubes in the radicle fibres of plants. Tbye. vegetable air 
kali likewise has a strong attraction for water^ .and ei^ea 
io small quaniitiesmay tend to give a due .degree of moi«- 
lure to the soil, or to oth^r manures; tliough this ope«> 
lation, from the small quantities U9e.4« or existing in tb^ 
soili can be only of asecondarykind.. ; ' 

Xhe mmer(z/ alkali, ox soda, h £ound in the ashes of 
sea-weed, and may be proqured by certain chemical 
agencies from common saU. Common salt copsists tit th« 
metal named sodium, combined with chrorine; and pyre 
soda consists of the same metal united to oxygen* , When 
water is present, which can aSbrd oKygen to the sodifOm, 
fiod^ may h^ obtained in several modes from salt. 

The same reasoning will apply to the operation of the 
pure mineral alkali, or the carbonated alkali, as toi that 
of the vegetable alkali ; and when, comipon salt aot$ 
as a manure, it is probably by entering into the compdsi-r 
tion of the plant in the same maiiner as gypsum^ phod-^ 

: / : phftta 
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pbAte of liine^ and the alkalies* Sir John Pringle has 
stat^fedy thskt salt in small quantities assists the decompo- 
' sition of animal and vegetable matter. This circumstance 
may render it useful in ceitain soils. Common salt like* 
wise is offensive to insect8.--«Tbat in small quanfities it is 
som^tiai^s a useful manure^ i bdi^e is fiiily proved ; and 
11 is probable that its efficacy depends upon many com* 
btned causes^ 

Some persons have ar^;<Bed against the emplbymetit of 
salt; beeaotse wbeii used in large quanthies^ it either does 
no good/ or .renders the ground sterile-; btit this i$ a 
very unfair mode of reasofyiiig. That telt in large quaa« 
tities rendered land barrUn, was known long before any 
records, of agricn^koral science existed. We read inf the 
ScriptoTes^-ihat Afbimetech took the city of Schechem, 
" and beat d^dwn the city, and sowed it with ' salt/' that 
the soil might. befor ever unfriMtfuI. Virgil reprobates a 
salt soil; and Pliny, though he recommends giving salt 
to cattle> yettaffirms, that when strewed over land it ren* 
d(3rs it barren* But these are not arguments against a 
proper application of 4t. Refuse salt in CofnwalVwhichj 
however, likewise contains some -of the oil and exuviae 
of fish, has long been known as an admirable manure* 
And the Cheshire farmers contend for the benefit of the 
peculiar produce of their country. 

It is not unlikely that the- same causes infltrence the * 
effects of salt as those which act in modifying the opera- 
tion of gypsum. Most lands in this isfaVid/ {torticulariy 
those near the sea, probably c^nVaih ii iofflbteiit^qxiitntUy 
of salt for ali* the purposes of vegetation ; *aiid ici such 
cases the supply of it to the soil will not'only be useless, ' 
but may t>6 injurious. In* great storms the spray of the 
sea has been carried more.than iifty miles from the shore; 
so that firom this source salt must be often supplied to the 

Ya soil. 
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soil. I.baVe found salt in all the stiadstone. rock» that- 1 
b&ve examioed, and it mast exist in tli€ fioil derived froni' 
these rocks. It is a .constitiient likewise of almost eTcry- 
kind of animal and vegetable manure. 

Besrdes these compounds of the alkaline earths and al^ 
faaliesi many others have been reoommeoded for the pur* 
poses of increasing vegetation ; such are: nitrt^ or the 
nitrous acid combined with potassa. Sir Kenelm Digby • 
states^ that be made barley i^now .^ry Idxuriatitly i>y wa- 
tering^ it with a very weak s^ii«ia(m>f nitre; biU he is tod 
speputative-a writer to awaken confidence iti - his results* 
Xbis substance coosista of ooe propoi^tion ef azt/te, six of 
oj(ygen, and one of potassium ; atid it ii^ oot«ufllikely that 
it may furnish azote to form albumen, ok* gltitetr, ia those 
plants, that contain them ; but the nitrous saltsare too va- 
luable for other purposes to be used as manntes; 

Dr. Home states, \\\zX mlfkat^ of Tpotu^9a<, which^^as I 
jujst now mentioned, is found in the ashes of some peats, 
is a. useful manure. But Mr, Naismith '"' questions his 
4*esMlts; and quotes experiments liostiie to his opinian, 
andf a^ he conceives, unfavourably to the efficacy of any 
species of saline manure. 

Much of the discordance of the evidence relating. to 
the efficacy of saline substances depends ii^on . the cir- 
cumstance of their having been, used in different propor-* 
tions, and ill gepenal in quantitiesmujch toojarge. 

I made a nuofberof experiments in May and Jane 
1807* on .the effects of different saline substances oh bar- 
I^^and oxi^grajss/ growing in the same garden, the soil of 
which ]vas i^ light sand^ of which I QO pdrts were com* 
posed of (JQ part^'of siliceous sand, and £4 piarts finely di- 
vided matter, consisting of seven parts cairbonate of lime, 

, • ' .. t 

I ! • 

*'£lenieatt of Agriculture, p. T8. 

• ' * • 

twelve 
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twelve patU alumina and silica^ less thaa one part sal^ie 
^latter^ pripcipally connrapn salt, with a trace of gypsuja* 
and sulphate of magnesia: the remaining sixt^a par^ 
were vegetable matter. 

The solutions of,;the saline subslances were used twiee; 
a week> in. th? q.uantiiy of Xwo otmces, 00 spots of grass' 
and corn, siiffiqi^ptly remoie froffi each other W prevent 
i^ny interf<^rence. of resnU^M The /sub«taiiGi^ tried were 
super^K^arbojj^^ef j&nlpb^Uy ac^te^ nkrahf r^nd* muriate of 
pptassq; mfphateof.apdm^i^pkaUf mtrate^ - nHtnate,:^nd 
carbonate cf' ammofiicL. I fpttnd, that* m'all cases wtiea 
the quantity of the salt equfilied ooe^thinieth pari of the. 
wdgiu of xh^ ^^X^l* ibe efiiieotswere injurious ; but I^st 
so in tb^ i,Q$tfv(ic^^ Otf the carbonate^ snlphate, andmu--* 
riate of ammppi^. . When the quantities of the sails were 
one-three hundredtb part of the solution^ the effects were 
different. The plants watered with the solutions of the 
sulphates grew just ia the same manner as^sHnilar plants 
watered with rain winter. Those acted on by the solution 
of nitre, acetate, and super-carbonate of potassa, and 
muriate of ampK).aia; grewratber better* .Tho^e treated- 
with the solution of carbonate of ammonia grew most 
luxuriantly 9f all. Tb'^ last.pesult is what might be esT'^- 
pected, for car,bonate , of amoxojjia consists of: carbon^ 
hydrogen, azote^ and oxygen. There. was, however, ano- 
ther result, which I ^ad not anticipated ; the plants wa- 
tered with solution of nitrate of ammonia did not s:row 
better thap those watered with rain water. The solu- 
tion reddened litnaus paper; aipd probably the fi^e acid 
exerted a pr^udicial.eDfeqt, and interfered with the result. 

Soot, ^oujjtle^s,,. owes .part of its €ifiieacy'toUhe am-- 
moniacal. sa^s^^it contaio^^ ^ Tl^^Uqiior produced by the. 
distillation of coal contains carbguate apd acetate, of 
ammonia, and is said to be a very good manure. 
. • In 



US6 On Jgricukupal Cftemtitry* 

In 1808 I found the growth of wheat in a fidd alRoe^ 
liamptoti assisted by li wery weak solution of acetate of 
aaiitioiiia. 

Soapers' waste has been recomoiended as a manare, 
ami it has been supposed that its efficacy depended upon 
the different saline matters it contains ; but their quanftity 
It very minute indeed^ and its principal ingredients are* 
mitd lime' (and quidt-fiine. In the soapers* waste^^from 
the best manit^eioried^ there is scarcely a trace of alkali*. 
Lime moistened with sea water affords more of ibis s^b- 
^ stance^ and is said to have been used in some cases with 
more benefit than comtnon lime* 

It is unnecessary to discuss to any greater extent the 
eftcts of saline substances bn vegetation ; except the 
ammohiacal compounds, or the codipounds containing 
ttitric, acetic, and carbonic acid, none of them can afford 
by their decomposition any of the common principles of 
vegetation, carbon, hydrogen, and oxygen. 

The alkaline sulphates and the earthy muriates are so 
seldom fuund in plants, or are found in such minute 
quantities, that it can never be an object to apply them 
to the soil. It was stated in the beginning of this Lecture^ 
that the earthy and alkaline substances seem never to be 
formed in vegetation ; and there is every reason likewise 
tq believe, that they are never decomposed ; for after 
being absorbed they are found in their ashes. 

The metallic bases of them cannot exist in contact with 
aqueous fluids ; and these metallic bases, like other me-, 
tak, have not as yet been resolved into any other forms 
of matter by artificial processes; they combine readily 
wiih other elements ; but tHey remain undestructible, and 
can be traced undiminished ia quantity, through their di-* 
versified combinations. . - i.-. . 

• # * 

J Portakh 
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PbrtMt Com MUl for Family Use. By Jlr/CHARLES 
Wi L LI A M S) of Hatfeld-sireet, Bladtfriars Road. 

With a Wood Engraving. 

From the Transactions of the Society for the Enicou* 
ragement of Arts, Manufactures, an4 Commerce. 

The Silver Medal and Twenty Guineas were voted to Mr^, 
, WiLLiAMsybr this Cor^imunication. 

JHL AVING had various applications for hand corn niiHsf, 
and being C6nvinced that tiothing butstones are calcu- 
)aled^>£o grind wheat, and that in every mode which has 
hiljfaerto been adopted they have always been attended 
l>rilh great eKpenses, and occupied inuch foom, I beg 
leave to submit to the Society a mill, in which I have 
endeavoured to obviate the above inconveniences. It i* 
composed of a pair of French burr*stones, working ver- 
tically ; the running stone w6rks against a fixed breast]^ 
which is occasionally moved to adjust the fineness of the 
floor by means of a regulating screw. The mill is in- 
tended to be fixed by three bolts to-« post. - The simpli- 
city T)f its construction, the small «pace it occupies, and 
the manner of its performance, combined with its cheap** 
ness, I trust will be a sufficient recommendation of it to 
merit the approbation of the Society. 

,With this mill a man may grind half a busl)el of wheat 
in an hour. I can now manufacture them for twelve, 
guineas each, and have no doubt of being ab)e to make 
them milch cbe'aper. 

Reference to the Engraving. 

A, Fig. 2^,, the running-stone, con^lrurted of French 
burr, having also a fly-wheel and a pinion npon the same^ 
^axle with it, placed outside the cheeks of the frame, \ 
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t :J,:Fig'.>l,s&ws the, s'oiaH pinion on the sdtne axle'wi'ih 
the .^jt^m A and. tbelfl^«?whed. '. . ' : •. 

J fhe ^iuUipIyiPg/)vfepe^,'^ Ui^ning^.the pinion I, and 
thereby increasing thtev^lpcrty of the stone. 
,j K (;be.HMdteKi^:order.tb ap|dy the p6ili:feTi ' 

,P>^.F.igi:'£,' Jh^Jr^o^teaW^ Jbtei&Vi^^ also of 

French burr^ made to fit tbe ruji^jng stone.on ope side^ 
Wd <i^sed*on.the, other three sidj^s with cast-iron*. ' 

C a scr^W to regulate the ntiema^ of the meal> turning 
io m^bftd sheiyn:.ssfti^?W^ly-4t p. and M, Fig! S. Thft $ide 
of thj^ iron cai^^ v^|||f:Jb|»N^ive9 the ^crew ha«!i » femtil^ .or 
hoJl9W:^ypew to receiye.,the;.sc4rew^at the tod of Q; )by 
this mean^j^e whole of tiij^ cas^, is miffed ift.^vhori20Qtial 
pQsitiony so 'tbat:4he ,l>urr-stQi^»bf'east ma/Jj^e brought 
nearer to pfr mo^e remote ffofn the cylindric ru^ltiBg stone 
,at pl€^uji|i0^;} ^ofi th's purpose the caist-iron .<^e slides 
.upan^ge8;cast on the insides of l,he two cbQe)^^^ which 
suppoftUbef^toiie andwheel.workv ^] 

D,'Fig^^fejhe screw to adjust the feed-jjike, tqrni.ftg 
in a n6|tch or bed^ onthe top. of the ^inveable breast. 

E, Fig* J, thefoe^-^ilteyin-wh^ Ibe screw works, ia 
|])e szof^ aMj^^MCt, Fig;(J> lurning'upon the boIt.RS. 

t . ; 1^ the iiqp^r. .: •.;•• -i irr,;- ■-• ^. -.■ • ■•.;> ^ •.; . 
- H the post to whiphlfeelii'iUiS fiwd. : r^.. viTi 

s V» J}gk % ^^^\ 1>rtt.sb t^ H^isp : the stone tftom . cldg- 

, JHiFjg. S JQ rejhyieSieDiSi the s)Q^ei«r, .* jth Ji .hole; through 
its head> to receive a. lever for the purppse of turning ilr 
round, and with a heck and'shoutders upon each side of it, 
to turn in the semi-circular notch M of the: bar R. 

This bar has its ends bent at right angles, and fitted to 
grooves in tl^e ..cheeks of .the mill, parts of which are 
shewn at N O^ so as not to shake, s^id the whole is bound, 

together 
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r by the rpdP/wliicti u Mrewcd-at each end with 
•toimnite snMo each icrew, . ,. 

' W^ d^&Viinl^^e!WtM^^ 

■ii^vh^'^'^BlhBrgi';^";- ' --■-■-■ 

t)irtetioiu f m w oi4 d »g the MUl. 
Tb^B|iil>^^lriijftwm>taettfrflyin«dlo«pwt, by 
~ slide ia the hopper 



gcM iff mMfl^fi^fiMinMilkoltiiK wheat may go le- 
IgoMx iiP9iiMi thfd^ittldaanhati^bid btt enoogb, th« 

"BiB 'ffesim ffmmut he y Hi iw e^ tiu it do«i* which 

may be bwwii by iu going ihmimtfiif i^ UiltM* ttie cort 
im iMSf^Wnltf So Md jJMryiiilarew the mow icrew 

lf«M(*iJ»wM*i|«WH*<i*«**i«»w ih« Wge Kiew; if 



'.--^iJiiit ^' Ic v;''.t'o ta r' ?..'is^l H"?' 3 « w^ b»!icd 
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■iii Mitkod efwialeuig BttlUt Verdigru. 

1. SIS was a uNdifJadltaiifeMlvtlM^lttW Ak JlPi'a- 
Unfee*. It was bo jptotfimfUfti Oo* A» (^he^Mtdter^ 
the Rolla to trj the nUi«f etf viMM^t AtilftN^ ^8er 
tlw foOowiag curcuDVtiriMrf: gaioa **• l^ "^°°>' ^^ <^^. 
The Ptaintifls arp«iip:illiiu>ll 0| WtittetZiAlA M| 
C(h (tHiDknipU) <rlM7^ lfa()4liv«MbM*ft]^paMiiA!4V«lF 
ao article called finfHb«iiri^^«|i)'(b^4«ft'Dt6M^'h 
8 colourmaa, who pori^aKd of the pMilfflff S^aAW^Ht 
bankn)[a's property, hia pauM for nunnfactiiring; the ar* 



boiled for a given time in a boiler of a particolar cod- 
ttmction, and afterwards miied witb a soloUon ofpotaih 
Or todn. The advantages of the vtrdtgris bo produced 
were, a brighter green than Uiat obtaiwd from the French 
ver^gru, and its capability of being miztid with a 
greater quantity of white lead, whereby the expense of 
making the brighter green was considerably dimiaished* 
The next evidence wp» that of a cb^mist, w^o, from 
tl>p^jjiffCtions given in the ipccificatioDi had maaufac- 
Zft tared 



17^ Report of Trial t^eoting the Patent 

tored a verdigris similar to that sold by the original pa- 

digri6^;aiid wba^#t«4ed4b«t.dle diieQti^r.i^^^ iji\thc 
specification were those jrMcb.be followed in his labours 

^ with soincf slight ^ariatio«S4..^ . •, 

Stich WQs the case o£ the j^inttffii, and Mr. Serjeant 
Bestj who/ eoodiMttd tbeinentHv^ttbttiktetl that here 
w>8,fimple evidenjce of a goofl and valid patent, and ScO- 
iehded tfaatj as' the Befendaot. had agreed to purchase it, 
lif^'waa bpQpd to pay^tbe sQui sought to be recovered. 

ITpcm th^ part of the Defisndant ibe 4i%u4»tents. were 
tw^pIdjL first, tbalt the original 'patera t^ h^dsoldihe 
.verdigris in question^ noiiler tl>e titi^ of ^ Djutct^ Ijr- 
peria^Grifen,'^ long before the patent ura^ oBtained ; and, 
Qfi^t,, that lilltbat wsis oecessary to manuxacture th&arti- 
cle wf^ DQt'contaiaediii jthe specifiqatibn upon which the 
pA^nt^ was obtained, and opoja tbeit grounds ft Was con- 
tenaej],;tbit tbe patent was void) and ifaat the Defendant 
Waa not bomd ia Imv to pay the sum deinanded. 

"^ 'The pfoqis in support of thiis c^se ,w^re the evidence of 
.!^r. Vaqurej^ mae of the banlctnjf^tt, wbo deposed that the 
aad^ ^T^iol^-iwjiich was sold iiiider the name of British 
TWi^m, tund for which the 4»ateot liad been obtained^ 
had 'b€|en previously sold tinder the litleof *^ Butch Im- 
.p^rial Gr^en,^, the iogredients of which the two ^rticle^ 
were composed beiiiig precisely the same: and he far- 
ther deposed,. th^ Mr. Zinck, the inventor^, had pur- 
posely wlthhctld one of the iogredients in tbe specifici^- 
tion upon which the patent was procured, i|11edging» that 
^if he (Stated the whole, the pubKc 'would know the se- 
ci'et«^ This witness being called to'stat^ lyh^t l|he ingre-^ 
dietlt'WftS, the name oJF whic^ was kept back, said he was 
douHdin a penalty of fi|06o/. to a gentleman named 
..' '^ -'^ / ^ ' -^ ^ . -' '^mith. 
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Smitby with whom he had entered into parlnership, not 
jO;^»|ge itv - The* Caaitf/, h i iu m f t i^ bM tW^y #4«id*iiot 
.$ufierl]iin.io\«heker'M ib a Mse 

where the iQl«reBt.«f t«ilott<^lirtt AMce^H^i" aail he 
finally stated, tkatiit adAikMiitDthe artfdea contliined 
in the specification, Mr. ZincktMMkl a't^ertoin ptti|M»rtioil 

of fu}u» fqntis^ which jbe>#linraM put into ibe hollar 4iiiia* 

• , ■ * *, ^ ^ , * 

self unknown tO'fait: wovkoMin* The effect of thb was to 
dissolve the ^cof per imiitt nqmckly^ ant pvoidnee tt^in^ 

To tbi«< t#Him09y jMh add«dab« evt^eoM'Of ^a^ l^iitk*' 
m^. 04m^ ^iiatoiMV4 ivbo >|iroMU ^hM» 4i*'^adi pdr* 
^chased,jQiM itf.iAteJStitu^ .«eid&gm<ffi«» ^hi- b^ 
X^f\^ long^ befom the^palciil imia^uIseO'^HiCi r . 
' .^r jVTimy^i&ihbi^ ijiM^rfissiqg tbe 4w7i J«ht il'^b^m 
,as,a.pri^!{)yk of ^kiffiT.tJbiKt vb^^ palfenlee. iii;i^btaai|m^ 
hU p^teii:f,.Mii(l iRii^heU, iir«tb6»8peoffitti||icfbiof«M)i<dii« 
co^v^ryrgtciny^U^Ai iliQrtoMfftiioi^ which^ yi» j i< dt <iM M J|r 
to jt# opfopl^ofti jprtio t^&oi|pif of mif*04«<ftiM; •or 
that was in m^ tt9f^t^€99mmi m ifMscei^fAi, -^wfertt 
.piLteot, 9(> o\oft9i»edi wodl^^^ia <{iiiii9 . «f ' kvfy 'In» iM»id« 
And.ftgi|i»,r i£ ii sho»I4^ afipete tb»ttbe«PiMe^r;^i4ii<^ 
tbe>piiieni WMcAtiooed 'was ptthlif ly soi4 pvefiptit loite* 
|)^tQn t. being takeauouty »nab pceiuoiMr pMlPfKoitj^; he Ap^ 
prebeftdedj hut he.was iii^^i^rto.coriieclioBy ulta r^nderetl 
the fji^t o£ no asaiL Sach wm Ae^kw, in hh jttdg^ 
ment, and be left it for the Jury 4^ |pidii t«f|liet«ocard^ 
jjng to that law; upon the /acts, which had b^n proted. 

The Jory retnrned'ft vcvdict^-^'^ That an article neeeni 
sary . to 4be maonfaotonng of' the- ver^ligrife bad; beca 
withheld: and. that the Terdigria bad been sold before 

' ■ r 

thf patent w«s taken on^.* This verdict w|m«q the ponita 

of la^ fdr the defendant, ^d the patent ot emme lie* 

femes VQifl., . ^ :• 

Effort 
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«h•^«tl«r «B>M^bt4 ik<riiiiA'> ^ ^|M^m%ffec^, 
tlMt invvntoir Ims made the tmnaoiresble leg; in the fonB.')>F 

ifMrfaiH^ j» t i mni j ini(y ii yaito?wi^iiig%aBf pwt; 

.^Kdf^tonatyfertl ifitee^ tlUfiMKRa \neK1&6<ii<l. 

vnBBBWaPMVpOWfKPrtrfQUC Ul CO|]^Pcrf mOUIIteCI On tDC 

i^1|iiHld«l ^«IPbfitldiiwftiflttt(«if«<( Inii^(iyeir ^of th» 
tal«1* 4|i&iiiM«i««tfc% (!fJ^«Mr^t8Bedmlf 6y\hich 

4faiiht}p«r maltM *s^fti, Wi^m ishil^i A=>8?%i1ther 

tertifiiteibtfiileH(j>1^tfeee<lt' •* ■"•••■-'' .o-Mijay/ii:: - 
•>«%«» ftow tllte¥itedijc«'^i^liiiiiil&a;''^.^'lrdet 

•wjithMi'tlte MlMbfilAl^q^ Vi«|>IS|^d{H^ *(({ th6 
plaa oo^^ioh it is made, for, '^ Wm^^^'^wBhMk'iit. 
c!liM4> *• liMV^tfMe'tDHiit lia^^ )i' tSM^^j^tfin^iiii^ 
a^ (dMMnd^ttM :4tttte til^e that h ^tfiHiklf fi >ku:e^ 
ell}]^, which are more or less elo0{;a&d^''1ii''pr6JpbHioa 
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at the fixed leg is more or lean perpeodiciibr ; tber^fdre^ 
iA order to trt^^tlSpm^^Jktbmu^i^ ^fteYhmia 
tt9icei^€^ ^at^i^tit^ ip4t(qL<1i*ihk e|Mrt%e fbM4fg 

be kept invariablj in the po^ilioa thrt: irtu^Mmf : tg 
produce the desired effect. Yet however pmeci^ed 'a4jr 

^'llAiiAiiiipiftlnttRht 



maintaio' the fixed i^ in ue aetinpa position. 
To rethedjF this, iaeoiiyeiueoce, die aatiior liii ittr^i^ie^ 

H3i bAh m ^ MssfOfaau am »h&ai sad iolrc»*2«,^,:? 
^"PSfifiiW fiSHBHhbir^ Y^t^?''^^** naw^iWwwif»iBif 

J, the^ ^ijB^ ,w^ fi*»r>% jwHi^ . «/•!»• ite «!*•» 
K, ,th^»g|;(^<f -' wrhJM^: jwti|esy|dtie t| i^[ i>ti , # f i^ yi B t Bi yd l ^ ^ 
of tbie coibpaMes farther fro B fe ^j jB j jgatffib^ifcliwifiiiti^hgy? 

tecordii^ t^ |he, ^4|!||«l|^f f^S^^oirc^ lh»ew»*»i«e 
traced, ll^e ^ou'efl Uig{j« i|Mtli^#glu*.4!i«4»;4^M«iiM. 
posiitioD Wwibi«ii. thi!»4iUfUrwacQi^ife|i% Jic(^«4 whda ps 
iuteiided ta trace clrdfi* ...- ,\j.'' ^•.^*'^ ,?.«« .;^;m« itiuuj 
fig.:2» IJMrd'iHgfe^iew ofij^ lao^aiiwa ft n i i it^ ftiMttf 
place4 oa a nheet of paper* ; Tho. i^tltid t hm^{jtlmtai^tim ^ 
Ibtin of the cpppassea^ ' vi: -H^. .'vs.\n ' 

Fig. 
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ITS '^jtppAuii^^ 

y Wigi 'Si ihe ftted p<Hntt;;sbewfl s^ttrtitdy; *' fc,- life ]>cw§f 
far kik; My tbe pohit ^r Iradng ]^ry 4tMi oft tto^^etfi 
If) sbmw t^' tiui dimiti!^ :pmrfxk^^m 
cat^Mdihi. Tfa^sAtoie letters aetibtlltb^Maiie {^M^s tif 
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From the Bulletin ^b la Society' D'EiJcbciV 

* ^ . * - . - . • ' ■ t -^ . « -v . ' » ' • "* • f -r < * ! 

' ■ • . * EAGEMENT. ^ 

worfcW 6iO|9 iW actidv ,6f mctcmy upoif to t^ icmeii 
|<^^ 0f ^I,4Ing:iii. Off it&n&fy.eoiisittftia t^ie peoiiVt^ 
C(NlMriWlii^.<tf (be furthioftj vdacbis eowted witli «ip}$2 
WpMiMt bMd) UtritdnMdmt the oppebpait bjr.a.ipipii 

^ea$eI,Mf fuU(^fr vMer^ ^ Gtan tfceinis AsaipiHe^rf/ipniid 

«iil tbte. w^orlwEQ ^O'ftdW.tbe^iogitm cxfute<bpiraiit^ 
bir uMir^aoei the ^teei'-by i| iiz»il^iiip«iiii^e, t^ibtpUUbf 
ckMP famnediEileljIr. 1 ■•!-.'h x';:.'v/ -Ay-t^i .;>.') J, 

,; Tbcf TjafKNir of : flurne^rj io(Hidcawil'iii tbtt^^pipe^ite 
0^^ md itms UDio, tlie.f eneH plBdedito>r«cf f«#4t^: ' ^M^^ 
GiiefUaastttnis vs^.that lie liasr€dieeted'>4iC> pl>i|iNb'^o0 
jBOiof the inereufj ^t lie btacetvpUjvdi ! ' 1 : ) 

. This terjr siibpk procesrbae^lwen'tt^ed'iiiifteifiendidMH 
gerous mafiipulatioDs : it is, doebtlesa;^ Mfso^pcible- W 
pndi' im'piSomiimt ; kmk wcli as ic/if»fl-p>eMbt^'i('.ialaj 
te of Y^ytffteBLl me iit the op^rsiido ^ 'wkitll h^ bit 
been applied* .• : laroo .'j'Im cifWi 

The 
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''. > ('Pie Ci>qti)Iuiiire Board of. ArUiShdTjadeAiwhdiwj^r^ 
jKppaiiilcyii ' U> e]cftaiia9 4t^ ibiok lliuit'tbc aiilhor iD^it« la 
«Mard,.iand r^tKimqiefid Uie sismki of! JOP I'raiKs tp bf 
given to ^nccNinigir ^M^ to isnH**«e ^i8:«pp^ 

^« 0uedi4i bM mge^rysen ^descrfptioa «f « nedriifi' 
fmrato^ which i^{3ciM^«* to ^ very Useful; butias k p*jr 
i(/^ienSAy\mfr^'mi[^if^ wlio ]$istepl6y«d 

/o%m.Wg^Jiirork pQ the «»i<of gilding,, kas pooiDMd tl3i 
«ottijEDu#ciik to* til aoMlt qfc bii!ii»prof«BieDt8.eofCriH> 
dMiT9\ /urmMs^t w«. dHi)l;i00WUHit mirsd^^a in thta pla|%e 
with ^irkig' tbc;-!%i2f« hi the apfpu-aiiis, as k waa bsi^ 
fluadf* ..4 .«. ^. ., • 

Fig* Ijt i^l'VIO A| ail deTauoQ of th« right >ide of ihe 
Ailnacc^ B,«^wiftdoW|.wiii€ii ismov^d by. meaas of two 
binges* pf^piMid' h)f^ <w,h3fch -itic fire and watar are pat u(tfo 
the £aBikaoiei»' < .Cya^tjOflidaabie^ upaa which the furnace U 
plaofd. . .0« 1^ eb]>hii»e|^9 adapted to tkt top of ibt? lafc^ 
pftcie^.iptffpOBiiioQiarly aihoTe the fire^pkce; lit ia proi» 
. longed by three elbow.|oiiniio ibe tube £ £. £ £, i» % 
tnbe^ of caatf^ivojil xht . bak^d> olaj^» in Mrhich the ta^rcary 
coadenai^i and wbieb ibecojufta rerwiiirified ift.the earthen 
vessel /ff^i fttUof mtier, aa inch dist^aot )froio this ieqij. 

£tg. %Vy the pfiaeipiftl fi'Oni of the furnace before 
whi^ the^woiKkman ataodsi G, the i^iasa through which 
the workmaa obiienves the. progress of the operation of 
the mereory on his.wpdc. l^y fto ^^pMsning, four.ijnobea 
iquarei, )by whipb the worWmttii.iosrpdiices boa work iot^ 
the fire^piace, tad draws BtiOiit by meaoa of pinchers. ^ 

Fig. yd> J^ fr lateral sf^ctioii'Of'the! fattia^, «tUi its heiHi 
aad lining;; K^ body of the: fomaci^ four inches thick^ 
two Jicet,^wo incbes4iiid sior liaea square^of stone^.or any 
other aubstanoe th^i iresiala ifiie^ L» firie-phce cat lin tba 
itone, !teo inches \xi di^m^ter ^nd three inohes deep. 
My an earthen irou^b, : which is filied with WAter ta cool 

yfiO$^^ XXVlI.'-*-S|ca]«9 Stf Eigs* A# ^ the 
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^the/ititeriof of.'ihe hettd.bfitUe fiirnucis. * N| ^ifaie'^sap of 
^'iroodi wUcb'CDvers-ttie finoac0.aUover»'> OCX thecoat 
4}i planter adap|<)d ^to tbe imide-af nbe bead.< iP| window 
on the.left.sjde.af th^^^i^ ui^ear ibi^casooicnA^ ;where tbe 
fioroace is.'buiU^ .It^bi^w^^the woiJq go tbeiiiiUidie. ta.tbe 
'workihan. . ; * »,.'. ,;•.:. s • 

I . Fi'g;,4^Qi plaDaf:di€;%n0^#iWil^i^co!veiciogof wci<^^ 
<R, the fire^plao^^.ten 4mP.b^f 4iWH^» ;iii'.w|ftipb isi put 
^he.ii]^>[ifce^iir)c tQ Ijjpiii;^' ^apcira|4ai»< 0^^ ibe meronry. 
S) ^Q^eoirthen ,irQagb#.figb^e% ipc^^y Joog, « aod 4bur 
inches wide aqd d^ep^ « ^^Ks ^%^ ^^ of ^e. fiiroace, 

and oQ a level w^th thi^ ^f^-rpjafre^r : »; • 

• Fig. 5, ^ Tt plan of. ?tbe . , lop, xatf the ( a^p., ; y,, .'aHrealar 

opening, six inches in diaiiieter, made 10 tte top of ttb'e 
cap to receive the chimney. V, the window on the 
)eft^«k]e/ to :gi^e'liglM>ib:tlfc ^leirj^r fbf t^^ 
W, ft«tit^ #4vii(l<H^<bppdsiti^ tbd %6fKtifdtK'^^^^ 
opeping, by wbi^fi 'WorkmanimKodd^a^tiii /Woric«'v Y> 
moveable window oq x\m ^^jfH^^i^ ....• \ 
'^. Fig; 6, Z, apparatus^of tbe cap or bead, with ihe coaduc- 
tor <)rsemi-circularciih3^eyiKc.S(etor-circular chimney, of 
brick, adaptedXtoithi^prcfe^i'ig^^'t/^iaic^': .it wat iiivealed 
by the author .f^s.^ii^^^ v^ifh .tbe^filiiflMQa will ootial- 
low of thp cu>^t^^jo^o(^^^ge^,p^^^ as 

at?li>adjj £.\.aip>^9ejfrtjbi|p^(^^ paffjy 4^4 with 

water^ iii whio^ the mffcgf j p(i^pt^a<^js;9 i^ 
b, kvelof th^ wat^r co^tj^ii^jfi io the reQi|)JieBU^ <;^auiul 
holie;^ by^wb^ch'the water, is i^groi^c^d,. d, ^another bole^ 
two inches ijb^low the.^at, s^ryiii|^ tp shew. tbe. voluiie 
of water ;'ijbese, two. hoies\arjp slopped wjthacork.J e, 
efid of tbe ear^beo tube wxX tojhe.iei:ipijsqt« f^ uibe4>f 
oalst-ironr adapl;,ed to^ibe eart^^ii t^ube. and continued tO' 
^my.Ieugib outK of the worfcsbpp^ •'^^veot.hble^ pla«ed< 
undef the tube..pf cMt-iroi^ bv wjbich the steam^ofthe 

"'.... • ■ ..water 
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Pfocetsjbr.jfyeing Sitkofa Pruman Blue; Kc. ^7il 

water contii&ned iti the reservoir Af is introduced into tfa^ 
tube* *,acopperwtiii1hed1ron'reserv6i>,^ted with warm 
-water, and wfck^ h'jdiaedto, and hodkfs oij to, the Vent 
hole, f, the ffiHi^c^^^lic^d 4ii the i^e^tei^df r ; the heat 
of which iakejpttiphy M Ikoip^^dtid <h)iis^'the steiitii to 
ihoiim iitCo the tube, m, a bloeic, placed behind'the head 
of the fiiniac^, to"iA^]f>o?t*l!h*'*^ &; the lamp 

lirftieh W pft^ed MflWfflP^tt*^ ^^^^^ -'' -v- ; 

. N. fr.' T^ p#e9*H^W^1»e«Wi bf tb6 wbHrtnc^; the> 
most n«»t Iwr alto^iy to'bi^Sith^ pieces wKiI^ the^ are 
*ot ; btit'th^ ''mtf4i-^**^it-uMif'^thi evapot-atibg of^He 
niercary is completed ilftdtefittielii^fecl, and not draw thebfi 
oat to befeii thrimuflftil ftie/ afetJnly wahni ' * ' * 

* ^ . (Conelofrfdiirirtrt Wgt 1 ig.j 

.•.UT.7^^»^Q^?M':^<»«^V-/:-. 

WlIEJr A«^»8ilKKte?iiBHjfea^'^iifflctetjl proportion of 

.the iton>tihmiii,yihS'Ua^^fi WefP^^fi^ mA Hqae^ze^ 

-rtSth.^lie^a^'bifly} 'fi'^htfty 'orwaterii to h$ hfeafed 

in 4 boi)§r;^Ml^ ii!Yiki)|i6(}ufM ttte^empertmire of (36 

dfegr^ei'df Hekurbaf'^ ttiefm'C/m^l^n A d^ 'v<essel 'inost 

llibir Iw nfMi'<hree*t)Arts flitf WlA^hR wM^rtmetatves-^ 

•eft'ndt beife^ ^ropet fot* tfns'*ji^riflort)"«Adf'bie'part' ctf 

prdssiate of porasfi, #eircifyw'alRseiiil, Aelteil "Ih • It; 'for 

twelve parts df sift' prepared fBr r^cet^hg a"dye o#pfu»i 

8ian blbe/of a'dtffep'^lrilde; stibN as Is MWiUhfeuik i^t 

<Wbtf6' the' prutfiiBte<li ^litfi^^^ drssdl^edl add 6ii« p^it, 

knd'cven rather triore, ofmuHatic acld,%tl^boiit'twenty- 

. one or ttiir^tity-twodiigr^es'of BeauiA^'s aSreOtb^ter,' being 

' ■ ' A a 2 careful 
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jo^f^f^to stb the ba$h^.w6U» in pndier to tander mora es^ 
p«<^i4iq^t and eompkfie iIm «k^oiii|M>ftUHH) of ibe alkaUae 
prufis^aie* : Wtmn die Jkiuai! llitoiiU3€]aii»Ni a gteeai^h gqn- 
]6or tbe «Uk /mu$>c bd immitiataljp {rlaiflgeA in it» and 
stirreit f^hp^t for aoMiah miaiiidt^ aCl6r< it baa beea weU 
wrong and disponadopim |»i>kd^ ib.lb^aameaianiatff ai 
fi>r iha iroa. mordant^t ^ : . v> ^.f 

Tbe siih having r€ceip^ed> ill an ««4aal manner tb» dje 
4>f praisfan, Maa»/ it is tidbaa Mit i>lf ihe nri^t of pros^iate, 
and after being well squee^ed^ 4>y .wrifl%ia|^ on a pple 
over tbe rht, in orderttbat aon* of ibe.'teluuon of prut- 
state may, be lost, it U>tafcf9ila*theriv^y where it man 
receive two or tl|rai64Metiiagl> and'Qiastl»e plunged aad 
agitated each timein ili^ water^ (in the same manner as 
for dyeing blackj) in ordef ta fi«^ it^catirely from any 
portion of ptiassiaie aPiifoo ttwei« noc^trtAy Mmbined ih 
H/and n^bich, by r^nraining partly interptedin tbe iiik, 
would cause it to dye the water bhie; and also to pro- 
duce stains- o£ b)«seoa"aof .while body t>y which it is 
rubbed. . 

Ut. Prevent^ with tbe.moat>aomf^al«s«69 atteationi tbf 
wet silk tl}^.m ji^t dy^,<if.ar|giriisiaiflt».foliiit li^ 
in ia^mediate. /coataisl' mil^ (Axgr48^> anl , still . o^eire with 
solutions of iron^.for any part that happens to be toothed 
by. Ibem.. would imitodiaieiy.ibacakiieof^a^.gfcfeQish, co* 
loar,»wbic;h.iaf^ lieiJEasliomd to thabla<l by dipping U 
llfaVQ;.iifi aaq^tmaHaCpruisi8t»• . 

€d; Tbe^ dj^grac^ of:Sem|>e9atura whjiefa has j^ppeared tp 
ma to l^e.mostJti^itiibie foiv;4his 4ye> so tbat> the cqlonjr 
muy acquire aUtht^.farjIlifia^faQctimensity of which/|t 
is susceptible, .is <6Q dt^gi'eaa fiaaumur. - Neverthelessi I 
\m» r^comiiM^dalie waiter to be htt^u^ t4^,^ d^&ree;iu 

. ( . because 
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h^WOM jt Jotesabovt teo |il<tf r«cja^ potxibty eiri)er.ki:rlB 
|>9toftg9 froiv tbiQ t^kilcir lcr,ttilB v^, «^ bj .the inowfftiim 
of the silk ^in ;iii ^bibh.ife ^.lMuiye4lijr wMmof .piii»^ 
f|iit« of; pjotft«|r«;.. Jk^i^egtetHof ^ftl^ iBachf below idO^^cniild 
ireader ilie'C«l0iiit.4«U^tai|it>:ibtf ocHBhkutHoii «£:il)e priis- 
sie aeM: mth. tbt hok^; ciSttf^n jMHigbttfefyieffiBcteti/ it 
wotild tesiilt' that the eploor would not. ibev savvey fi«ed^ 
Jind «b« tengtbaxif •Ubwmildihdi)^ )M mstfysspflraiM 
frotn M:b otbei*, /asiiwhhm liw Aeali|periit«f^eiiipiojp«d'4iilii 
been ffom^dO^M^degirdes; ^u ':.-^ '^ :: v .n?.: 
; ad.'Thi; stUr.iiM|t<%la ia ^b6>f aiard ;lfardttgh;tbe ^«tt of 
jpmtsiate iiiKMiJd.iie'vr^liw^iSf^^iKitbUkK bandr:befbfe.^k^^ 
U >pkice4 on xht p«kn' if il^ft4too nv^l- rt will^vod tbe 
baib vtoi»>mucb^. K!?iPQ^rjri^tiJwiliJbe.vi^ 
ing the pm^s^iiMijttiJalKHiv aoditoofifiqifeMlythe operaK 
tifi« of ,d^ttkis:^ ofijar peirfiBiatIf oiiotfi)i«i.«oIoDr will be 
ia'iicb'tetigftbtiwd«-,^^r*' vij~r^^ ^'B'"- ' '-''-.< ^ . '^ ^ • ■ 

4tl)' 'Ebeprlypor^WM Q^ippiiaaiaiteof pot^ibv^Mtid mttri«- 
aUc acM Ibaft IM%94>if<Hi(^i(bedapnr tbpae whiob cay nu^ 
fDeroii.a «;Epe)timenU:bave sbewn. me to be the moit-iad<» 
vantflgeoos ; and> 1 ii>u»t observe,* that tbe requisite quao* 
Vitiea in tAt^ G^i^1^aWioc#^^fftt^^^^^^^^ if they are^ 
o0i adl9«redi«%, riii9«fypivm4iooifaiitibt ^bie^jspt^terfto sue-* 
i^eed* "Selhiap^H^^lriiiiy lM»i9«#fi<^li»gbeeii| chtaiplaee^he 
ananner \w^v^\k\iAk\^fi»M:^^ «f tb« pfo« : 

P<NrUOftSV- ^ ':^ ^ "■<"•.«"'.■' Ur, j -'• •* .i'V,-' .,'•.=•■■ -v-' 

Having fiNi^diBaiRie^iUi ^ith^f» imicdi at it^emildipofta^ 
bfy eoixtiibl 1^ tbft JUfifriJIantriif ooiEjiidfof mm, ia»d'«&e»* 
wards, when it was well cJeiinsed, passed 'k'^dsongh^ 
ba^ tif prtiMuitBJof pdtatsh MMfc^oioriRtie wrtd^iibeJng |lef- 
aufided i tbaib \. m as ^goiog^ t^ ota^f o^anndi mxA deep Uite 
fliade^ \ waa V ma^eb^i^urpriaei^itoi fgod ;tliai:^'ke siikuook; 
^o^ ' g^^^^BQisb M.ue itBDi9.'«ili«br*ifr|M'fi6(>r, ^and wstbcatt - 
6r«itteaif'tiibbt4pg iM»'tMlJ}hftdttiotiii^^ ttirb 

waMir 
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water t ftiiiBoSenl q«f lUUy of ' pratolnte of potasli to satQ- 
arotewith :proi«ieaeid niU thiTbisyd 0f iwti %itff wbidh^I 
-had taken inare to ftU the silk^ I- beTiet<ecl' I eotfid not io, 
bWcrikantoipafl^afi^sh^aMh^^^i^ after the 

^ilk was oat of 4 vvi4viblr I aglHQ^ipped in ito soon^as th« 
fresh porit0»vof proM^e^addfed w/iiT'dissolTiftd, fnrd that 
I had poncad iiv4be q)l4n¥i^y'ofimifhiti<5'add requisite to 
iettiotlhe dedoiiipiasteio^'^bd 16 il»ci<itate by fhatmeslns 
the ioiQttbiMlfi<)ft;^f ^be'^imlie &dd w^ith the ostyd' of 
iron; and I own that -my' astonfthmeM was( extreme, to 
see: that the sUk, instead t>f becomir^g 8tr<>ng}y coloured 
with^hloe, loai on the eotitrarya pii^t 6f its first tsolonr, 
at the tame tttoe that thi^bath beasiine of atif ^ir^edingly 
deep blue, by reason of the •great'quaiitrty of 'particles of 
prumate ef iron tvhk^ltoated iiftf^t ^IKecoAl^cting at lliis^ 
instant the. property xlkcbte^M ^t^^^M; Bihhbllet, in gal- 
lic acid, of dissolving gallaleof irbn^ t thought tbat the 
^rossic acid might possibly posseiss the satn^ powers with 
respect to the prnssiateM^f the tom^ nyetiilj and that this 
was <ioobtless« thd^ cause thafi a pbrtion of'prussiate *of 
iron which at first fixed M the silkv weks afterwards de- 
tached .from ft, /when t dif pM^ it the second time into 
the liqaor tchwhMi' Ihtid aiddlpd ar^^ qncftitKty of pi'us- 
. siate. of potash )«D^'iM1rilitilfacWP/¥phich'ii(iet five a qnan- 
tity of pmsio acW isndhekce^dhrgiivhat was' necessary 
for the entire saturation of the ctjfyd of iron fixed in the 
silk»and wfcioh ezoeisding potfion-serred bhiy to dissolve 
^ aad take out of it a part of the protfsian hfee that was^al- 
jready ftxedan it.' . > . . -^ ^ ; .. .- v 

' Being desirous to confimi tht^ reasoniftg by experi- 
ment, J again saturated the silk as innch as possible with 
ox][d of iroo/leavHig^ it'^for^ this ' f)urpose immersed for 
sevtial hourt intbe same solution that I had-before used; 
When the Mk'btid'lieeo carefully cleansed in tbe'riveir/ 1 

passed 
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f passed itubrough a^batb of ;wariii. wa'tev^ into wbieh I at 
-first <putjbut a .vefjr foiaUtquaniity of proMQutie of potash 
;^iul . muriaiiQ ;ai:id^^.i¥Jbic^ I toolc< csite -taiiHigqpi€iir pro- 
greasi vely as ioiig as. I perci^ ved that ibe<il)li«erktaloinr aci> 
•.quired' inteosity iXobn^iRed by ibifi^'iQea&S; aod iwith an, 
^infinitely smalKquatU^tjnoiv pi'^faiau^ of polasfav>o slAuie 
iof bluie^ o^och/ricb^r^^d^miMe^At^ 4baii)'Iloonlsk ob^ 
-befpce. i Tbe. Mquot^^ no^^r^ciam^hl^p^hvLt rrnxmrntd 
€iinaiant)y of .a« gr€|^m»h cas^i«iui4< pilrfeody^ftraiia^areiKty 
both b^iog joiiica^pos tb^ fji^ .pr^pi^tknu »rbre*n^riy 
what they ought to b^^ ta iasare ^ fiiioce$B of the operas 
tion ; for I afterwards, di^oiir^ed ^tbal every time the 
-ba^ of*p(iisslate,xi^potadh^.<eieaa#^A blite coltyur wbea 
'ihe silk was;dipp^d'*i0 it^;|t.ims aCk i^ 
conkaiaied eixJa^y ^9P iD«4b^ pf iuMiiai;e 6f uniriatac ^cid^, ot 
tha&;tbe &i)k,y{§ifjtff pisinog tliro«^«^be^iiiioriciani^of tyjfyd 
6f4nAi} bad tipfi l|eei) lsyi|ffi0ietitly deposed ici* the ]j\%r;i> * 
. It is. u0t .£i|pwgb| ^therc'fore^ acc{M*ding^ icf^w^iat 1 Imve 
related, tha( the iron (at^ JM« P^usl^^ said> be> earii^etf 
to a gr^t: state of o:^ydatM)Bj ^ ovdertb^ produce ^axledp 
blue, by iu co^bjA^ttipPri'^b |^ri|.saio« acM|t;> but 'it is dao 
necessary^ tba^U-slnHildi tt^^^^ rfwitb moise tlian' the 
quantity- xe^o^ite }o^M^MIyHf fi^twiQe4beididM«-pro*> 
duced: by tbe .qe w ^^foibiMHJiod ^^^jibtfhgreen tban u^hf 
bUie^ of wl^icb y?e -iBi^jri b^xji^tiftfiftA bjf 'pouiiiig a gre»t 
qttao;tity -of* pruasiateuoE p§|^sh ^imo'a^smalKquaiitiry'Of 

a so)ation of>c|t^^(f^O!?(^da4M:i>^<^^^>^^P''<^*^^ 
obtained liaUl^^^.a gi^|ii#b^b)uef4^tH^ oti ndfiing oidi^ 
of the saaae solution of- iron it will be seen ipoiiBediatl^fy 
toassume a de^p b]iie,cokMii;:«^- ''"^ -^ >- ::^ > -.^ ^ 

« 5th. I recoBuneiid.. (operatioii^ $d>) jthftt ^tbe- lilli;:' • W 
well cleaiised in tbe;fiver w^itbtwo b<retliAgs At delist, l:a&>^^ 
ter it jias! passed tbcoiiigjhvtbi^ ba|b*.of fpriismite» iiMivl . 
have- reason to insist on this maoipulatiQii^rmhicli tddM. 
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up hnilkik iime, l^cusftit lippean/tagie'to cbiitfiVvlfe 
itamch to tbc goodnlefts of ttm colour^ i^V fief ing th^ '*pMr- 
-tiofi of :pni9siiii4e of iroji^tbat UcofQfel>ii«d wMh the «itk 
from an that is* not combideit* with-it i' mid Jikiowiie on 
.tlie p«ftctie& of wasiuug tbt silk iiiitil oo j oittiie eolopr 
comes- out iiuo the water, withqi^,ii&biqh thta pxolboged 
waalung wxU aeDubl; iow^r the tone of the colour Which 

ai}by:reodcrsitidatt«^ m 
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FouBTH, and last, OyEHATlON.. . 

: The jiilkv being Mr<elL 4ir««liQd in, ibe ttr^aoii , and 4io* 
fi^vghly, wriiftg wjth ibe /bafldjSr it.ii^.tQixe^fdaoedJboffeljr 
w lA>e .pok«^ ^. in. the {2i^0ididg.jftpef9|ifM(;;: after .wfaiek 
^ must, be IT ^ 4tif ri»l I9id agi tfi ted in a latge, ilaEoel; imadc 
three; (nacta fujl.of joold «rater» ;iM»d4o)Whiob,inll8t.boad«- 
ded; fori a UiUidred piMiod^^of silk, ^ii<\4io|2iid$. of am- 
tnOiM .(^0]f tUe alkflllX QA^kbfg. CjweptyneiQe ^degrees of 
tbei aerometer for.proiring #piri£iioiis iiqnoiar tbe bloc 
coloul will iinwedi^lsy sJ^e^ipmet'tts tf.faj^ e»ebaniaieilt> 
tb»ee:ibade9 deeper at ^hojeatij^ t|iking)<MBiiuHi riohcar Aod 
hii^iitertioi^.^ il^eff^ine Msiief&Ki«f njaseipfspftwtlyjnitfae 
ailk; When this. cbaii^> .Mdiidi iftiOoeiof ttbe t^mtmok* 
derfid iibat.tbe art ipjioluiQef^ tif ett?o(ed onifovoiiy in all 
Ibe ^lk# and ii does not jtake up nioce tbeo two oi; tbcao 
minute^i 'iioles* very tar^ qoaoiitiet are.operalod: npoo^ 
fpr then a Utile more Mmeiniiat be.eimpb>jre4^iM!^.ai)k 
a»]iiB|.be taken oyt of the^batb qf aoimonta^'Wbich^ahauU 
still preserve a slight smell of jaikaiiyiD eider )tbalvflriBajr 
be' certain that tbe.chiaoge^bas^een unifondgF^flecled in 
all piiriisof,the silk.; UmiSBt be wvoog with, tfaehaflfd, iind 
thea rinced in ronning water, #iihouit ' beaftiag; after 
which it must be dried initbeiairitpoD.pela^ iw4ho same 

manner 
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-Aftanner 4l^ dlkei dy«d silks; )t need only be kft om on 
tb# poleifor tWentj faoHrii^ to giire 'tl>e ooIouV time to 
^Ofii^ out Wdl I for T^jjuye '^b4ef ved that this coloari for 
'from b^ing k>9t and faded iti ifafe dr/ffig^ as 19 th^ case 
^hh nH»i: other botodr^^ is 4BiproT^d>' ^nd aeqobeft ^ 
greater lfc4iQe«6 of tto; . 
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' The idea el'dippiti^ tbe sHk in a weaii solatioa of ate^ 
iftonki, after it has been dyed Pritmao Une, and mdl 
^ashed^ in prder^to4a)proTe and deepen l&e coloar, did 
not occlir lo nae' fVoib reasoning, since it is ^eU kiiow% 
from MffCfuer^ tbat alkalies witldecolonr Prussian blna^ 
by taking from the onyd of iron the prussic acid^ whiek 
fs the cause of its blue' coloor ; it was only a fortnoate 
chance that cobM lead me to tf)is beautjifal result ; and 
which happened ih. the fnilo wing manner: desirii^g, for 
economical reasons/ to disehiirge the colour &oni some 
•ilk which I had, badly H^yed in Prussian bloe, in order t* 
dye it again the aanae dtflonr by a different pvocess, t 
parsed it for this purpose through a boirtog soap ley^ t^ 
Irhidh I tmd added a^ery smalii]uantity of crystafiiied 
earboiMie of aodfti i|i airder to faeifitate the aeparatioa of 
th^ prussic aoidHfironi the o jcyd of iixm. * ' 
i I perceived that the taslatit I dipped tli^ silk into thir 
^th the b^ bwamtl so^ ^kceedin^y deep thit it lip** 
peared to becoin^ all at once entirely black ;. hat the nejtl 
Bsonkeot airthe blue edonr came but of the silk» and it 
retained orily the oxyd of ironj» which was so gready 
oxidated that the siUc took a deep buff cokrar* 

AlthojDgh it was iliipossible for me to explahi by liiiory 

this auper-oxydatbn of di« iron» occisioned by its cwu 

tact with aoap ind an^ alkali . dissolved^ the fact did mmX 
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40 the cold, some wlk, which I had jast dy^i^pg* ^^ 
»ian blue. I remarked (hat the cobur became consideis. 

liaiidsome. I repeate#5«i»^^^jl»riroeDt with some caf^ 
boitate <?feB<wtt» ifcfaoMdfeiMfci»9< p «»i » <*tWfyt'>J of 
^at^, te(^l|im(cnqreAid^itlwiMl«itf i^etalSMM^rtKi^u 
tban ^««AUIw aa4^^Ifl^M6l«lftritoc«iiiei#u,^«M^ 

ift9$lt»(ekMrt/ibid^ppiUkiBtQ!«ata)i3i»^<M-« liiiMJkMii ^l»<4 
tiaiiic^ebiiiifid^Mit af 4a9eirtrjiiJiri|iMiir^ib(|e%,M^^ 

-^tfMlit«UtiMtM)Y«if Tnp 4ndliiBi4ajd,bliiB Iriiit^isiweldied 

. 9M/ ^ ^t^^>fttMtA^^mtA^ii^ alk^l^^itotlthedyaige 

eMiii^M% «i tliHi^waMw-AfdowKiacjobtBin^ j<wbiBb r ed<* 









to as to^t^itahwdfikm^jf^^^ C6hwr. I8f 

• « 

debs a litVIe 1(>8s tlirt Wheaabe aHm^i* «iiipioyed akn^ 

'iialoitH r¥l&dii(F'ttP'^ite^<k(^«M9r£ 1^ ^yiipldyed for 
S0HMf8r^ya{^>fifEH°!V'nPq«fce dMA^^ttMy <ltf*<!|:re«lmk 

nt}Mig^3ilMK>olfyai|)0<MkB[«(Mtv«nBS4MJth«iiilc»^ iilkfe 

#yitalifa3<bKMilyib* aiJ iqwfP f t >w if 11 ^ 1 Immo Mlftj«f 

4Mi ^H^^^lMiitflAWiligllPftMiifaDiaiM^ INiMaM^Mr . 
being 'wiell'< irwh«d< ia nnntiig water, dipyribto» <fiMP- 

.lw»ei^<^afcel> 'i» h ibca* ^^lpadi^a6lnlMn|Ual»Y^ir«ce 

'iaMi'li«i^bMtt«M«M»9MiM«.)»winliM|^^ 
; :Ill»*i 4liti»;.i^ii»laaiiyasf«Mc«MMla»qMiff; a ijfcimmgfiw 
oxjrdatioi) of iron effected by the contact witb soap and 
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Itnoioea it t #n4 wbi^ oli^; su^Uflce^ cqaploje^ ^| if 
ll)«f .]^i«U» «tit ($w««n; nw^Wff. M* rt»i!»-»Wt. 4fgree of 

«^pfj^ i1{«t(>l'Mi«iK m^i^iii»*n»\p4 ^^ «ff».<b«t tb^ 

dtitp.^* lllii<l»4s: M<|»^4 Iti&^A BfVH^ of.iMia that 
k j6«^i#*^fl lilkUw iMtl«l^^^ 4>id«RP«4 iai^w^f? "V 

4fig)««r<»f,X>icj^i9a«'Wi4>«|)p<t»m(t^<bf fffiiqtpd in « 
stmilM Qa«e in tlieiii9% «rittiOH| nWi Mnomag,hQW i^ ¥ 
effected ; but i JHtv« ^yncoverod ihat.tbi* «ffici, is . to b« 

imd taking from l^«.03iyil<^f 4«qi| a,8DaiJJ<.p#lion of the 
f raktie acid #lljdit^«Mr^^i»it» ^Awi tqlfaiigii^ua lo ithe 
4rt«te.of f r«tii«i«^iif^itW(ml)ii e^iA^^ ^/99]idKPhich hwi 
led QHijtQ Admit ofitfTorfiwimifia flff fi^i)giftali8f»rouiM|)» 

« ipm^bb bkHaiiCKdoyri jwdiiiiririijfcii tbe wntal Is B4>t4» 
.tfielgr itegrdttltodi. k>iiill|iii|7|iriitMi0l^^944<4k it. fixed; ifi( tbie 
wlk hpSo^it^U dipiied iplb ifaji ^Ikn^; 4b« otb^n oot t*- 

^oxlklefirwltillitjmjiia]^ 

IpriMt ikil|ti|Mi;eip.^|M^fatit 4^mi(. j(«itiliKstr Dthf^bcniliB 
^,.ilwml)r» mtenyj af^riiiltefLlidte ds^ in^^Kruttt^ blue, 

V. TbU lbed»|r>i» i9«taded*«li tWr|i»)lawitigteptriBiclrf» 
Hdtbh-ik ift Mif l9jte|r«al. .if w€ |mit upsni a ioudl iiHait- 
tiy.#t»'»6hitiontof n d f J igtg of koa a^graa^-^aaatiljr of 
^yt^Ctabid^ orynwiiiilraf- poiU^ w« ihaiii obtafti a 
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fmeotpiWe of Cru^sko biM, tbe coloap pf wbiob 'if iQ br 
nioi^ ^rectat th9& blae; if, 4Hi Cb^ coatrarjp* a liUle prt». 
ftk acid* ht pouned iipeii i|iuqb df a -sn^Hfitoo of ib6 las^ 
^dpbiitfi^ tbe pfecipkaleiH fhifi^se^^tt tn^^of ib^ inucii 
/toore decided bliie:^ ^tbM ^MMiM^^bia lb we already 
hsid'Qteiiiii«it (9 Mat^iil'iQy^fteHratiika^on -dipping tbf^ 
^il)l )¥bteh bfts be^ (l«^0^<tbiyib|^ «ll^ (dfo 

jh^ bafb offKvs^tff^^' uitatX^l^t^mM Qf^rXif obtain # 
good foil btee^ H 18 ^kc^a^tf ^li» ' ^oiA ^(d^lofi^ t^ 

|)fuiftig btidSriB <MH]f^^dil'^'^ifi^«)/|iltokMerof diai^ 
ing a portidfl cif the P^&;ii«rij'il«jfe t]ia«i« Axed inHh^ «ili|^ 
because, as I'biive Just iaid, it feqdrest'blir a B^aI^(}ulitlW 
lily of prussic acid for a ^r^sit quaki^tity of o9fyd of fron, 
^ben we wiM}M|(||leMeMbiMI^^ of iron 

may product tm^ |>resirrve A vefnp fi^e- d^efst blae. 

Tbe dtffereib^]jferillic^ tHfir I tMt«r! bet^e deseribed for 
•cHyeiog «ilk i« tK^^atly «ipf(dta«Ji>to to |f ^ ;V%i<^ ;«#) ^ 
caiye by the <iii»^ 'i^r^iOi-s^ jk^perfoi^ viiifar^i'^uid fa)! 
blu^ w^bicb n^n ri^ilisl boil]ft|ur.^d ^oidi^rfv ' ti^^fSfp^ 
neeessnij ibat ti aboiiId'r^aMhid' linger iii tba'i<^9 Vf^^ 
danl, befMuii^ WiiiMMf Mi IM 'iiflliiiiy f^ii #o^^ ibaii 
ior fillk. ' I ttitigi; 'iikkb-«i«ti^>^)tbat^^#i»tLl^^ 
porouiB tbad «nir^ ^^il lo^ydtfi^ilit t<i{(f#^^t^9^0|^e|y 
from tbe pottt^^^tifuljibAie bP lrdii'^hJ<^>retMiii^ t^^^t 

^sanie i^ijfficijilty M^f^si9%er> ifc' tai ^^iv^ed .i|vs^dy^^ 
.Praasitii Wae by |iftsW#^ .lb<^tig^:lbW^ 
jon fvaihing it in a ratii^jfti^^iiiler^'to t^^ 
lof prassraie^of Mn w^^ re«ia^1ti'iji».f/p{4Bf^ MM4^^^ 
.ibet whicb i« aotaatfy ^comMbed m#y' rf^^i^b^ Tb#r^/ |t 
VHidi trottUi^'fm jilakiiig It w^'^^i(ii\^/qA:*^^'i^^ 
for tliese twd i^a:s6D0J that itbed'^^ool is dyed df a {Vi^f- 
. . ^ siaa 
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tioii from water, especialijriifter drjring, it evidently losiw 
its colour by. hard rxibbing. J Jiaye^no ^oubt tKatjtliU 
incdavcruence might Jbc remojred, Bj thoroughly gleans* 
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ff>..lirjU.M iJMUi vii^ kn it , ujj!tiq ymiwJt In iMiin =. 
XisI ofPaimiifor InveBtionsp tf€. 

(CoQtmued from Page J28,) 

Oamubl John Smith, of Graytbora, Manchester, ia 
tbe county of Lancaster, Dyer ; for a method of staining^ 
printing, or dyeing, on silk, woollen, cotton yarn, or 
goods manufactured of ^cotton. Dated June 24, 1815, 

Sir William Congeevb, Bart of Parliament-street^ 
in the city of Westminster and county of Middlesex; for 
a mod^ of manufacturing gunpowder. Dated July 3, 
1815. ' ' 

William Bbatan the younger, of Morriston, in the 
county of Glamorgan, Gentleman, and Martin Bea- 
VAN, of Riscor, near Newport, in the county of Mon- 
mouth, Gentleman; for certain improvements in the cotf- 
struction of furnaces, and their contingent apparatus for 
the purpose of smelting copper and other or^s, and the 
making of copper and other metals. Dated Jiriy 18, 
WI4. 

•> Charlss 
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Cb&bles C0LDBID6E, of the city of Ex«ter, Iron* 
monger; for a gfaUt >na iapparatosi Dsietl July is, 
1815. " ■ " ■■■""<■■' '■ "■ ■ ■•-■■/■ ■■■i-'*'^-^ '■■■■■' ■■'^■■ 
' WiLLiAB 
Gloucester,' 
racks for tbi 
articles/, "& 

JlOBBfeT 
Xaocaflier, I 
tbe coDsuo)] 

conhiy'''of 1 
io tbe const: 

«1, 1815. , .. t „!. , . a . r 

(-351 sga'l mcj'i btupMcr.0 , 

- : - ''&0jrfi3fO e 10I ,i^'(<I >oi^s3>.sJ r,'. ';/c- -a .:■ 

-;' r.oJ)oo .t^floow ,*(= etc ..-w^nh i.-> ii"(Ja;^.' 

^-3. ■*£ g.iwl. bslfiO. ,nonoi>'*r h»-,i 'w't t>4tr i'-.^'^i . 

itr.'Mlo i[JnuoD l>nr. i^ifn'mJ^jW \> ? » - itv •: 
:•■■■. -if i£;"iWoq,iiJS ^.lisui'itiloofijr, tv *."-.■• ^ 

• ^w--: =(■; 1! ,■■■..•,(■■ lilt js-^n .lovfF it ,*•/.■■. 
■ ,..j; ■■>,::ii- i I ■-">'' 'ii^'' ,?^'J*Mlwl la OOElonili-. 

's ■•:":',■. f:i i/-.- "".<■ r..;,iy^ It- ■:..^-:\..i 
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. . Jnjfingment of Patent Righi. . 

« 

Court of Chancery, JulyQO, 1815. 

Lord CkuiHRANE t?.Slli|THEB9. , 

In this case the Lord Chancellor gave judgment, witlr- 
out the delay of some days, as yesterday proposed by 
liliaL Hrs Lordship stated, that oh a view of the appa- 
ratiifs 6fxhe patent lamps m queation, last ntght, he pef-< 
ceived that the pfeintiiT was clearly entitled to the last 
pan of the motton of Sir Samuel Romilly, his leading 
counsel, namely, the trial of an action at law/ to ascer- 
tain the facts and Bieriis of the case before a jury, with>- 
Wit giving aiiy opinion that might prejudice the case^ 
and accordingly directed such action to be immediately 
tried, in which the defendant is to take defence. What 
can be made of it was not now to be anticipated — but 
the defendant, instead of being at present enjoined, is 
ordered to keep a regular account of the issues and pro- 
fits accruing from the invention until the final determi- 
nation, for the benefit of the successful party, on the ter^- 
mination of this suit. As to the costs at law and in 
equity, the same are to abide the ultimate determilxatioD^ 
and to be paid by the vanquished party. 
An action was ordered. 
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ARTS, MANUFACTURES 

* ■ 

....... . j^^^ .. , . . , . 

AGRICULTURE'. ' ^ ^ 

No. CtX'. : SE€OK!D 'SERfES.' ' ' '^epui&i'si 

« • . 

Sped^Hon of the Tatent gfkiniedto Pfi«r Is tt> Ma kirt n B^tr 
tie Yirti^er, tjf Canonbu^ House;' Mii^gtoni anA Tokit 
t MABTrN-KAO the Votmger^ pf^StimfMH^ 
''- C&whf ^'Miifdleeesf^ GetaU^ent^Jhr^mett^ M'^$h(fdt>r< 
- Mttkcfds of fkfijmg ePiihv^fyikg tentain Fegitabie Sni^^ 

' ^4t<ni0e$i DBteAMnyS^lBldi-'' ' • 

♦ . f • ' • •••II ■• 

*. '; JL.Qii^H to Whom these ^preseflts^sb&ll'oo^e, (Sce^ 
Now KNaw YK, that: in. itompiiaacetwitli'tbeiaid pro* 
Ttdo> We th> sail) Pf^er MaitiA^aa and Jahn Matrtineaa do 
declare ' that tiie vegetable stihstiince to- Which we have 
particularly applied* thiar inrehtio^ i»- dughr^ or »iigat 
tnote or lest dissolved tn^falerj for the' purpose <>f clari^- 
fying or refining' it, thongh the said invention will apply 
to other, vegetable substances^' and in partioolar to such 
l^egeimble acids asare usually prepared or tnanufaetured 
lin a dry^taliised state. And we declare, that if our 
ittveDtioUy so ftiraa relates to animal chareoal, h^ applied 
to these acids or other vegetable substances, the process 
to be employed shduldbe the' same as is hereafter de* 
scribed, excepting op1y> that as. blood nay be adfan% 
tfageoiusly used.in refining .sn^ai^ it Js:nai tiecessary fbf 
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refioiD^ other sobstaoces from which the articles we em- 
ploy may be ftegaratei) hj filtering lo gominon and well* 
l^nown methods. And we hereby declare, tliat the na- 
ture of our said invention, and the manner in which the 
same i$ to 1^ oecformed, ara pt^t^cijl^jrly deiMBfi^d and 
ascertained as follows: The artickfs we employ fbr t>ari- 
fying and clarifying sugar ar/er, firstly, animal charcoal ; 
that is to say, animal substances, properly burnt or 
charred, or d4c\^ed^ f1i<ftevfr 4^[|4n(ii^i|^on the said 
charcoal may have obtained, as ivory black, bone, ash, 
^, find afterward^ v^P^^ l|iM^f>¥^%f pieces x>i| foy^^ 

^mb> cjthei i» ttifi <t«t« m p^«li xk0y t^x^ vm^ ^ nf*. 

4io)q$ .#f th«ii prodqei« ift^f (itliop* mA f^^^e^ .as 
«foreiiieiitkuiad« Tkir% { e«itaili fbigill^ccana e»ttfi8, 
ikn^wfx l^ the iiaitie pf oehrak • Fonrihlj^ ; tl|« ^r«g»i^ble 
ckarconJ, usually calle4 Ift^^Maok : wa» bb^etfi^ g£ioe- 
rally prefer- the use of the fl(^ ftteotianMl .liiticlef m the 
process of refining and clarifying sugar, which Yfp, find 
rciQdlera the lii^r m cliirified muoh whilet' ibdn J^y the 
hen^tofore common mathpd oS olartiy ing. 

NQWi although the maojief 0f applytog the uhQmt^ 
inepli^ned substances in the refiaiogof sugar may b0 
g€€*tly varied, yet the following method wie prefer Wi| 
dq charge or 6U our boilera or pans ^th titgajr aUd wiaer» 
ot Ii9i/i water, as in the cbmo»oa and well known mei 
tfiods of refiniag ^ugar> on^y sotaetimea pr«fef cing to add 
H littld more water or Ytmp vates thaa so the eomi^Qft 
«iodt of t^fioiog, as it genej^lly moreaatily and efeo^i 
lually aefirMes the animal oharolual, oa other s^bstasoei^ 
fcom ^le liquid sugilr. And we alta odd to the aboipa 
aojipar mA aiattr in tba hollei a quantity of the iub* 
stanees before aitntionedy ia ai\j[ qa^ntity aocor^n^ t^ 
Ibt qialily fldf the sugar to be re^ad or oladfiecl, tlMigfh 

we 
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me generally prefer two to fife pounds of - charcoal or 
efci^hif %gferfMifeUfibtiM \6 wA fb^ eVery htfnttrea weight 
drsaj^r\obefclbrtfi\idbr refined. And, farther, w^ do 
^bar Mi\6 the bbHer the ntnal finiiij^ of e^gt/ blo6d| or 
dihbr albliti^tb6\!i^ &att^r In mther larger qfllbtttles than 
in the usual mode of r^Bdtn^, in orde^ Sn sbikie degree to 
coagulate and cdilihine the abiiMl bharcoal, or other 
substances, with the dirt contained |o the sugar. We 
do now well stir up and agitate the liquor in the-bpiler, 
HI brder thdt tlie mnal ebarboil, or tsukkik sbbs^anc^s, 
mmj have tike greater effbct in blanbhitig tlie liqwr. Aflffi 
sifiltr thb c»agbtBt(ddtlbaitie& has completely rii^n io the 
Ibm 6t %cmm by the appUiiatibD dffaeftti hi the Dsusd 
bray, we eiUarir akfasi it ofl;. asjifr^hi cMsmon pfootas, pt 
ffre.dd po^p the #hdle#f the HqiMd sugar and lienm into 
mid QpoB Ihe usual flrf any dtfao* known filtre where tlm 
Ratified Itcj^or it tiosipletisly aepavited from the sAb#- 
Ittibails . asaMer^ ^aa w^U las ffofas the aniwal He|iiifcc}ai> or 
Mber sabhtaoe^ . iediplbyed> taUng caTe to reiam bsclp 
Into tbtefilUie the first i^uoaiiigs of this aaid liqiron if livt 
i|«iUr sdparitcil \fvtm. the abore sabktanoe used. And, 
Ainher,. we ;di> ^Nw^eed in the wdl-known - and usual 
i^atitler itetetapwratei grailuhitiSi ami tefibf, thie said li- 
^xA svigar so riavififidi AnU^ filfthet> we dd boU pvfcr 
'Md fiiire dar sooaa in ibe wiual mluiher.^ And^ a« do 
farther Qeikfaurb^ thil the siigar id clarified anfl ivfined la 
faefecable^o idghi* refibed in; tlna hetelsofore eoiMsbn 
UftMe^ jfaashAveh us it is purev Alid wbtaer. And we hxh 
j0iW dedaife^ ttiat tha s^mpa obtailied >y this proceas 
telr^notih^ iendcnby to femMsiit wbielLtbe'syrips bate 
^^frUdb are pvodvi^d iw th^ hllretofojfe msii^ 

' In Wltll^ Wh^feolT, Jfcc. . ' ^ ' ' 

a 
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^^ifi4:atiQnpf,jtb£^]^qimt granted, tQ Thomas Bafj^iToiiy 

. , Merchant; fqrxerJ^iin^J^ the Comtr^cfion^ 

^ ^fnoMng^pr $]lH^n^fa^^ 4»^h0rs and Wiitd^ 

. > lm€»^ and t^hainQqbl^ or Moorings. 

> - .DaldlMarch^e, l&l^. 

. ■; . ' ■ - '■ \ • ' - • : ;•■ 

with an Engraving.' 

,. JL O all to whojk the8t^ presents' shdU coine^ ficei. 
N0yfM»pm YE> that ; in complianee 'With the mid; pro* 
'ii)9Qy:I:the •ttiftTboBWuBnemondo hemby declare Dhat 
lmy;8as^ iaipfovetneotaim ibe ppnsti1tcti6n9ortindkiog.0r 
3iia^ofacliiriog> of ^ipt. ancbon : iand ^viadlassev, /and 
cbaiQf08bIes'ior:moon«g8/ are.d<tocsibed'and »p«qied hi 
jpibno^nfollowiitg^ lefeiiencebeJDg Wd tatfaedniw|0gii ^r 
-figtire^iheeeiittto asuiefed ; that jib cto say^j: ][n. nmtuifao 
-ivr^gisbi)^ iaAcbofs ib place of ihecoiuaMitiaietliadiof 
^oinSng: tln^acms^tO'tbe abank> wbipb isrbyoirBldjnig^ ft^ 
Jvbidh recpyire^ the iroti to be so freqileii% bunted ak ofv 
,tea .to destroy and injure its tenacity^ I mtbe'tjbe ^banfr 
an-one^ piece^ and the twd.arms in another .jpieee,/«s fok 
40WS*- Tbe/pieoc inieqded for the anas is fdDmed iotd 
iftiapey«ahdiof>sucfa>a thickness or snbstaaee in ibe hii4* 
di^ as tbrallow a bole: fo^ibe mladeitbton^h the oeotre :<4 
^e jolid ipiece^' to receive the tbick end. .of ^the pieck 
nvbkk forma tbe shuik ;. and the said bole in thearaif 
^iiftce>is ai(ide jomewbatcooiod, or bill-ihouthed, sothat 
ao strain can separate the ariaa frooi.the riiaiik> by whtcli 
tjneans ;I avoid : the aecessily. of eadaaigermg ibe soHdii^ 
of the materials^ oidy ione.h^t; betag aecieeBii^yi to bmg 
the thick end of the shank and tl^e bpl^e ia.the arn^||i^ce 
into perfect contact^ fori do not trust the strength of 
this important part of the anchor to a union effected by 
«.l:. : V - '^ • welding, 



^weldiiig, Wbiob tmy, and g^n^et^Ily \%y defective, 'but to 
the.iaipotftibiHljof dr&ififig a thick Hdttd conical '-piec^ 
jo£ iron- tbitMlglfr the'^maUe^ aperture ^lof a ct)rticAl open* 
lag -mt» which h '19 fiued. Ttie effns with- t-heir flokes 
ly be Qiiide of geod dtist iton/taVitig care to aUoir 
sttfficieiit ' dubst^nce; Bat«f»eKc»|:S shoold ndt only* 
huve tb^ otinost strength whieW cufi be Uttainecf, bur alsb 
%e ttadeas secare as'^o&^iMe against the danfjger of being 
/lost by the caUe of chain by which' they are attached to 
«he 'ship giving way. Cables.made of beinp ca^nneve^ 
he rendered safe, but chain cables may. To convey cofi- 
-xeet i^eas respeetiog my iinprovemtoti in the construe* 
turn of iehmir cables or moorings/ it is necessary thal*l 
thookl point oat and 4)lustrat^ tbe-prrnfciples which 
ahouid • gaide • ihe workmao in -his operations. Tbe^ef^ 
mrkom thoi^iMigMy iMiderslood^ will not only enable hint 
' ^ «V4irl biuEMfclf of txvy imprOTetnenlsafter the expiratiod 
sif die %s&dtmim, hurwiU qualify hhn to detect) and coni 

heooeqUy toav^d>'tbe(se errors' and oMi^akes in fbrm and 

, f • I • • ■ 

oofittfiielioti' i^hich prevail in6i*e'or l^sf iti all'the chains 
tkui* bai^ hUheritf -beeaf employ^ for cables brmborrn^gsl 
•llieobjeot to be -gifin^d' IS the gr^atefst possible sttengtli 
Aom a given ^aantity <>f materiat^/ keeping ifei mintl th^ 
)£reetion id wbi<fh %he^ strnin t s tob^ tsorne.'' If the ten- 
jde»nrof a scvain iMapKed to a HnkW:a bad fbrni be once 
yropeitf ^^iiceived, a greMt sfe^ i^ gklned Howards tha% 
atoptiotiof agOod foriti. > -'t : • ^'i * •. ,.: 

- Let AB, Fig. l,(PItote<Vn.)re|ir<9ettt a circntar lihkof a 
ichaiOy 4h^ iubstiaince of ' the iron one inc^;'let ihie btitet 
OToimifereHoa be fifteen incbeis; and let the itiher^ciircain* 
ivarisncebe nineioehlss. If receding^ fol'ces be applied to Hii 
' iiWQitiriiftCaiid D^^sbewnitf^ebti^n,) palling € 16 wards E^ 
jmd P towards F: the iiliitoiate tendency o"^ tfte effort df 
«wlr&irp«i is to^ehali^(>tbe'/arlh of the'-eircularlrnk ibt6 
• ! ;> one 



Xm . Xa^/^ IiiifnrmniMtim the Ocwitrmkdk\ 

«P9 Wh/«h «^U b«ve rowKl ebd« and pdnUld aicteb^ « 
J5g. «. Bnt .a (viftrjr AUjgbt exMtoiaatito . itlll their> tUt 
Mor^lMiit.fl^ik W «&cted lb« link itittff be dcstraje^ 
l^r id 49«bi «ifjuK:HKir'JiQk ithe.isort'espfontlia^^aeoUkoF 
^^t^r «n41aB«!r «i^w«fefCQ6ea ace in |be pr«|iortraa 
^9? fi.v0 tP,rt>^^, and tiwrfT^re every «flbrt-to.iQi»M«r«il« 
(iis^pce ,Ve«ffirc« C:^. P^ 4r, ja ot^ef !»oi«d% lit. mkk 
tb^ fUrts A iwd. B approyiDiiite, tmut dkturb the tefo. 
>jv^ position of «v«ry psniole pf »be Wbetlil, ond Bttd'apct^ 
^^aM*, idwtroy .it« sofp^WBlar pi^tiwc|i<ai. TbW <!• 
r»ft ?^ -fb* segment M N of tb,5e o«ter -c.iiftmi»f«f^Bc«! b«> 
iifg.takeD equal: tp tbjree iaqbe*, tb; eorr^spoodiii^ ac^ 
fiypt of tbe j^^er; qircB^ferenee.,wift,bi^ «Ae ki«h miA 
l|igbM«i«»th^.<»C <p iftciv JfjlfeisiSfigmwtt of thp ^h 
Jv <hp fqi:<:epf*.«MraiA:tA.b«>«iirtg©il &diiiitfii|frU.<to.a 
MW«I>» 4w«^,' (as in.pig.j2^,tUe c<(rflt»P!MdMg.)a«g«ai(» 
pf lb? ouJ^r «pd innier cirfliMa|ifrieta(w«aa« j»:;|iricM^ 
i>pe;lpnj[«b, ,^9 e£^(. wbi^in (bfi toatterfcp^ftwibd.iifcAA. 
m^f. qf Ibe samt «tirswnAwea««!D|bMvb!r)f<i«f^Mi^ 
Into one inpb wd elgbt-tenOiK «f sfiriniibir or (hegMMw 
wbicb now occapie^ wly, oae, ineU fc^i fllgbt-Asnthatf 
^Q incb in tbe inn^r circun»ferews9, «B«t:bBin«4«j.to4|: 
I^tptWe^f JO tbre? Jnch-es .witfeonHoajBt it, ,a*^o,^ 
^PC'^tPiied co^fTcisfiop wW.enpaQiHQii M«st b« divid«ll 
^tween \\^ ^ip 5 #H of jjbi^ „,^ ii?f»«««ibfe,#i»hoW a 
. ?.e«f«^WeWt;p/ the s«I«tiy« ,«,iti»n *f feroy parftiije i- 
tbe^mass. To be brief, tbe mmitt la tbia tmrt of the 
P'*" ^'cxinferenw TOiy be eoQcei^ti^ to pMatfiif aiiia. 
Jnits pomberpf falcrun,; pvef.nbiob the aaid fee^eibig 
»o««?i .lwr,W effort, tp rfi»d«r tbe curve aiMigbti mv$. 
J«j?tureandsep8f,t«{ th<> matter of tMeimiJreifetMafc* 
M«e. I^or •%% tbif th^. only i«Mlief thai bMsL adeaky «» 
frjjl >^pear by a couideratioq «f »b«t jntat tebe( Jpbwe 
Fh««,*e link f(4Ai ^©Wd C mkI »,, fi9rc;»hti ki'ffi«UM> 
' ■ circles 



otrcfeft ifi ^g. % (Mii;h coptaiiuc^ four iodhtft and ah half 
(oi^sl;) of ibe Miff pircHoifrcetice, aqtvenBg to i|rp> 
io<}be$ ftqid aeicmrfcott^ of an inch o£ i|ie ihotr ci^cttiti*^: 
ftcetice of Fig. 1| liiUBt now correapoi|d la x\ik ^mW 
eiroiiififecefioe of the liofc^ C aad D, wbiph are each only. 
QM inch and an half (nearly), so that ifa these parts tbe> 
^dt.produced byahf aetioo of the said focc^s, #ould b^ 
tbe'saoie as la (he former, but reversed ki ita epeia(iaft> 
tbUti^ ihe ma^er in dies^ part^ of the inder eirciMiul 
faleace pretealt aa itifiQite oQa)bei o£ fiiUinMiui/<oirer. 
ilbicb the oaier cicconfertttce maat bcl nlptused and sa« 
pi^at^ by tfao ^id fosees^ A cifcalaB 19; ibereCcwc;, m 
bteltfarte ; b&lf frbjii the foiegoiag, it it okvioos that if 
the patta A and B, el the circular link Big« I, can bee 
prevented ^frotti appioiEiniating efbcfa ether, the erii that^ 
baa been poiated oat wtH ^ loBteo^ed. Suppose a sta^ 
A (a ^ to be mtrodaocd for Cbk purposei and, as' befoae,' 
IM reocdlag forcea be employed in the directions C £ an«l 
J)f ^ vibat will be tbe effact? The circolew Unit will no^ 
be ah]e to'seai^ta grea^^ foree than befove, having twor 
points of supporjt; bilit the unsupported parts betvireei» 
the pdiints A C B and B will, by the effort of Ih^ said 
fokce,. eidleavour to assume a quadrilateral form, some* 
%bAt like Fig» S ; a change that cannot be effected with'^ 
oaia d»aogen\eni of the matter in the link, which mnt 
rdptume and destroy it* Socb stays as A G B (Figs. I 
and' A) have been used in chains, bnt such a stay pnly. 
snfipects ^WQ. opposite points in the link; an)l I b*f^ 
sbewtt that the tepdency of receding forces, applied m 
before described, IB to atraigl^ten, aad cooaequenlly .to 
rapiane; Ihe parts that are i|tiU left nnaepposted^ 

My iaid improvementa in ebain ^^ablasor ipoorings aset 

fieftpdeden cdossdeiationa drawn from the £acra that havtf 

bean allbded t^u {fa aircalar. Hnb, imtead of being:$up- 

/ . ported 
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]^rlSed.oh1y hi thetwo opfmit^rpoinU A Aid^B, >Ua^e Itir 
opposiDe »d€s supported by a; «tay^ mbfaciBg two^.^eofr*^ 
siderable and. opposite segnnentof suppose H'l bj Ibe^ 
stay KL^«takirig< cfire to leave such cipeDiiigs as •ihttUt 
dlow sufficient play for the lioks to be peeeived Jnicn 
it^ thelipk wiH ^be mach stronger thaoiwiib siicb a:8tay> 
aatAGB; but .still the link will prove to be of. a bad' 
^m^; for^ the tendency- of rec(Ddiog> forces^ applied as be«^' 
ibre^-> would: break tbe piec^ M OKC:over.ihe point C/ 
aa^afMlcnun^ and the piece N P L B over the point D,* 
as a fi]lcriim« And, tnoreover, even if oincnilif Jiokd ooirid' 
be ^nade. unolj^jectiooablefas to stvength^ tbey -should be; 
livoided on. acooon t. of tbe^grcater weight of metal whidi' 
% ^i veo letigth.o£ cbaini would Teqiiire ,ihan . wUen • formed^ 
of links of; a les8.exkepci3onabIe fonp,.' We/liaveisecn; 
^at the tendency of receding forces, applied to enrvodi 
Ijafca 18 todraw port^onft of ihem into straight forms^ andl 
bence it foUbw8y thattwisied links of every kind should^ 
be avoided where -strength is required ; !for socb links, 
even if their opposite sides be supported: by an interposed 
stay,, like A G.B^ mpst^ by the application of a sufficient 
alrain^. untwist themselves tO'become straight, and thus- 
bave the I arrangement o^ their particles disturbed* Ast 
the. tendency of forces applied as before mentidded toi 
curved or twisted links is. to oonvertthe curves or distor«' 
tions into straight positions^ as above described, it U/^ 
lows> that links, presenting in their origioalconstriiettoli' 
straight parts between the poipts of. jstrainj ape.tbe 
ttrooge^t that can be. made with aaequal pbrtioii of tte« 
tal, and hence links, with parallel sides and seini^HDiroolap 
ends would in every, case be prefri^ed were;it.notneces< 
aary to the quality of good. chain i that it.^houM be lifcle 
to resist. lateral xiolence as well as jGi.geiieial siraita, ope^ 
xating by stret^bing. Suppose ; that bjr any accident the: 
i > Unk 
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of Skips jlHchm and ffindlasses^ Sfe4 '\ HOa 

link Fig. 12 shoald have its ends drawn towards Y and Z, 
while a fesi^tidg body at X oipposes its motion in. the di- 
ration of tbe applied forces, the side of the link next to 
X Woold' be bent inward ; and if in such^a link a stay 
like A G B were introduced^^ then the link' would, be eoli- 
citisd by the said force to assume a form somcw'bat lilce., 
Hg.4. .1 

^yt6t^ the preceding considerations it. is evidept, tbsit 
of ail ttie fdriiis and constructibna that can be- given to' ^ 
Jirik> that form and. construction which shall be able:4o 
convert a lateral into an end strain, by ,yieiding -proper 
support to tbe opposite sides of the link, is the one that 
shiotild be preferred, and of such a form and constroc- 
tion is the link Fig. 5, with my broad*en4ed stay, intro- 
duced between the sides of the link; for if-^this link 
(which presents its principal substance and all its points 
of ^resistance in the same place) be drawn towards a and 
&, against 'an obstacle C, it is apparent, from a]l>areap* 
apection, that the parts Jeand dy,. which are supported 
by^the parts g e and gf, must be drawn asund^r before 
ihe'Iink eah give way, for the matter in eg and fg can-* 
not ' be made to perpetrate itself; and the two sides* are 
compelled to retain their relative^ positions by my inter** 
posed broad-ended stay h, a cross section of .which, 
through its middle, is shewn in Fig. 6.' I need hardly 
add', that at the time that the stay A is inirodaced the 
link is wid^ enough to receive it, and the link being. red 
hot at tbe time of its introduction, and. being pressed 
home to' the stay by a die or press, or any suitable me^ 

chanical meansy takes a fast hold of it, and reti^ins it ia 
its place- Other ways of introducing and retaining in its* 
place my'br^ad-ended stay may be employed ; but Ibave. 

found! the preceding exceedingly simple and ^effica*^ 

cidus. ' ' 
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Oa my feoad^ended stays I ba/^e only fiirtber to remark, 
that tiiey shoQld embrace the ivhole, or tbe greater poir- 
tiaa, «>f the oppoate curved parts of the nidAIe of this 
Jink ; add eveo if the middle xtf the £d1c he made to #or«i 
4Wie oppofiile obtuse angles, the ends of the stay shoiilfl 
not eusbrace match less than the proportion exhibited in 
Fig. 5: but in making the said ends to embrade any 
ikwrg^ portion, provided sbffieient raom is left for the 
l>lay of the tfnks received into it, there will be no barm, 
«n^ the dhiifi arill thereby be rendered iieavier, which 
SAfy aometiaaet^ though. not generally, be denrable. ' 

Far ^veering ^aiway caUes hi geaera], and particulaprly 
^hiaia cables, a good windtasehas iong been a desidera- 
'tmn* .My faii)Mroviefl(iient ia the qbnstruetion of ships 
ilriiidkflaes. cQOiiista in nMtking di^ same, or parts thereoF, 
to M^ohre on an asis, m pkoe of having the whole in onf^ 
baUd piece. Tbe Ikxis A B, Pig. 7^ receives epon thte . 
aqiiare ^art <^ tl^e pall ratchet X), Fig. 6, and upon tbi , 
bylindrical *pants B and F it neeei v«is the two pieces G and 
I, Fig. €, nmnd which the chain or cables reorives oyxk 
or ara'ne turbf • Tbe aaud pieces O and I are locked into 
Up or kept put M geer at pleasure by the checks or etopi 
a a a. Figs. 8 and 9> l^nd the coofHter cheeks or itops 
^ bb b, Figs. 8, 10, and 11, or by any other meatis ; an4 
witen oiit of ;geer they are kept asundidr by any proper 
£Drmbd pffohibitor let down between them, feis the pjeba 
Fig. i«. • 

Tiie advantage of ihb consta'uetion h simf^ly tbiis? 
in "veeihig away the cable or chaiin, the pieces 6' MiC t 
having power to inevolve on liieir axis, the friction and 
aenaequeat wear and injury of the cable or efabia, wbi<A 
is inae^iavaUt fiodi tiw aiuad met^d eif altowkig «be stmt 
to be nibbed in their whole course agaiasi a tiatiOtilUrj 
windlass, is entirely avoided. The construction just*de» . 

sdlibbd 



Paima fa^prevmih^ JhcidetUs with Carriages, 163^ 
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acribcd has also thi» advanitoge, that the' ttiotian tff Itie 
fikoea G and X may be vegukted bj the centrhratice 
called a brci^^ aad:irbicb being in comaKHi ii«e fet 
regulating velocities by means of friction, needs my d^ 
seription« , 

Irt Witnessr if^hereof, fcc. 
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Sp44ificBikmaftke Patttit gmfrtidto William Bush ik& 
Younger, of Sojfikm Wntiefi, m ike County of Emect, 
Sufoejfor and BuMefi^ f&r « Metihai^ cf preventing At^ 
cidonU from Horses fcUlifSg mkh two^wkeel Carrtage^^ 
espooi^Uy <m steopDeeKviHoSf Superior to any hUkerio 
. inomn or in usi^ Iktted April 29> 1 9^1 5. 

With an, Engraving* 

JL O all to whom these presents skaH cosne,!^ ^* 
Naw KKow* YB, that i« compliance with the said pto- 
v.isb^ I the said WJUiam Bush do dieclard that my said 
if^ethod fotf pneventiDg accident* from horses, falling with 
Us^o-^whed ca? riages, especially on steep declivities, is. 
particidailly specified io the following 40scriptidon of t)»e 
apparatus which 1 attach to such carriages to produce 
the e&Gt iatended, reference being had: to the drawings 
or figures/beccunto attached; that is to say: My said in.-* 
vention consists o£ an apparatus^ made of iron^ (or other 
fit material or;materiaki)whteh^fo4r brevity I deri6n^inate 
a $le(%e or sliding sole, or a safety wheel, (when a wheel 
is attache^ thereto,) and which is< constrnoted in tl>e fol*: 
lowing manner, or consists of the following parts. 

Eig. IS, (FSale VII.) A represents what is properly tiie 
mdge or sliding sole, hari^ng iwof^ pivot holes to albnv^ 
the back and fore braces (which will be im^n»^diately de^^ 
scribed) to be attached to it with the action of joi^s <^s 

Dd 2 hinges 
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"^ ^04^ Patintfor a Method ofprecenihig Jceide$iis 

bil^esk Thi» should be turned up al one or at both ends^- 
to prevent its bVrying itself in the road, and shbuld be, 
fropi three to six inches broad,' and; horn eight to twelve 
iii0hQs Jon'g.^ - * . - 

Fig. 14^ B qr B represents the back brace, bi^viog tbie 
pivot hole a, by which it is attached to the sledge W 
sliding sole by means of a pin passed through both, and 
properly secured in its place, i 6 6 are catches, to al- 
low tlie; sledge or slider to be brought in to> action at a. 
heigbt 'sqlt^d to* the height of tli^ borjse. These catches 
nif^ beof any form thkt will'lock tbeai in an e^/&(de- 
scrlbed b^reafier), attached to the middle of the axle; 
. or, i|Drst;iE!ad of these catches, holes ccc may be pierced, 
through the brace, into; ivhi<^h!a pid may be put to keep 
the back brace in its place.' , To this is joined a riog or 
hook e, shewn on Fig. 18, to be hooked on Fig. 17#.ifhen 
the^ippajratus is not in action. 

Ftg. 15, C C, the two fore braces^ having also pivot, 
boles '<ii{ to attach thedi to the sledge or slidiag. sole. 
The^ other einds hdv6 a ring and bolt, to attach thein.t9> 
tbeshaftsbyia screw and nut, or they miaj be nailed to 
tbe shafts, or made fast to them in any workmanlike 
manher. ' : 

Fig<l6, D is the 'eye which receives tbe back brace, > 
and which is made fast to the middle of the axle. The 
eye or opening is shewn by D, Fig. 21.- 

Fig. 17> '£ is an ii-on hook, which is fastened to the 
binder part of the carriage on which the. ring;. e of the 
backstay (se*e Fig. 18) is hooked when the apparatus is' 
kept up frooi the roiid'or butof actioh. . , .. I 

Fig! 16 shews tbe sledge A, the .back brace iB, the 
* hook or ring e, the fore braces C C, all united, and the 
back brac^ passing through the eye D, m^ide fast to tbe^ 
axI&Fv shewn id section. 

Fig.. 
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Senmrkson Mr. HowAKd's^ Patent fdf an imprtyoed Jp* 
paratusfor ttftrking the Pumps (m-board Skips, which 
mayabm^ be appiieita Ghuming, mdvaricfus other use^ 
ful Purposes, inserted in the last Number of this Wbtft. 

Communicated in Oi jMier to tlei EditQKS;^ byi th^ Patentee*. 

A PRACTICAL e^cpejrlence far so^ie jfe^a of tl^ 0x- 
eessiv(^ labour attendant, on working the pumps outboard 

• * ■ * * 

of ship3 first drewi my attention to tht subject, ^.d in*' 
duced me to attempt an im{>rovement j; ajs by reild^ri«^ 
that most indispensible and importaut taaik \f^^ oppce^ 
sive, l43onceived much additianal securitji aiigliit beaf- 
forded to the lives and propet ty.of persausoq £#: et^eflient 
where the utmost exertions b^ve often proived insufficient 
tp^av^rt destruction. 

The principle of the invention fov whic^h I have ob- 
tained a patent \s so well uaderstao4i i^nd has b«ea so 
generally acknowledged to b^^oo^petenl tp the objeet, 
that it was only necessary to xrf>sfirye sqch a celative pro-' 
portion ia the cog wheela as would give' the; ^reateat ih-s 
crease of power, while a constant dkcbaiige of a greater 
quantity of water than couldbe brou^t.up by thecdm'* 
teon brake was certain, and to br^S. tbeappara^a iota, 
such a shape as best suited its situation, and was least 
calculated to interfere with any of the usual arrange- 
ments on deck. 

By simplicity of construction its certain action or ope- 
ration is rendered evident : it may be applied in all cases 
without altering the pumps, and is capable of such vari- 
ations in form/ tBat it may be made convenient to cir- 
cumstances, and suited to a variety of opinions. ^ 

The 
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lated to afford consist^ 

Wkkf j» Miiog iht hbwit of eigllt meli ; for wcttance, 
U <9« 19 geadnUjf jdie eaat npon iSie old prmtiplft) inr 
ttiea Af« ydeoQtwjr io tvork bdth ^ntsps oD-teaiid lof Mffk, 
a sinnlar nutnlier onMt be aa iraiting to relieii^. tbeoi, (M> 
.llii»t iwelrd Qieii mv j^ctttaJly efh{doyed ^ v^bile iTith my 
.yftleffit gear only four men ^U be reqiiifirte^ t . €• Iwo flfc 
work and two resting. 

Secondly. In its being capable of discharging a greater 
quantity of water. 

Tbirdly. In the advantages tbat result generally from 
aQ«s«e&tial w^rJc wbkh was I^oje^ JaboctotM being t^t^ 
dered easy. And, 

Fcmrthly, in the great ftdailional security ^thich siicTl 
lAiprbvetnent a^ords to persons and property, at those 
times when the safety of both depends almost eatirely 
upon the pumps^ and the strength of the men on-board 
in working them. 

In 'sfipport of the statements I have made of the utility 
of my invetaiiott, I hare received a letter from Captaia 
Thomas Gardiner, of th^ Lord Duncan, after its liaving 
been fixed on-board tbat ^ip near three months; ia 
which he says, '^ I am happy to inform you that the wofim 
you fitted '6n this pumps on-^board the ship Lo/d Dcm^an^ 
ubder my <nyi!iymand, in Janttary last, have giVen me 
great fea^factiott — twb men being able to work 1>odi 
prnnpft logef bet, bud continue die same fbt four bouts it . 
requisite, by which I alldw them to do the wotk of ^ight 
ttieto, adctirding to tl^ old custom of u^sing ihe brak^ ; ai 
^Ofch t atfh fuHy persuaded that yovr patent gear U th^ 
first iftventioti ever introduced on-board of ships forilieir 
pt«e»erva!tioh when leaky, and managed with fei^ men. 
Mr. Robert BkukiDSop, my Mtite, {the undersfgn^l,) 

can 



';tQ0 . On fntikingn^ CaUiO Priniet's Bhci 

^ 'C9b testify this statetnetyt to he correi^t^froni personal e:^- 

perieoce in working the said pumpsi" ' 

^ ;- I.-b^«e also been' favoured with oommnntcations to the 

sao^e QjBTect from .Mr. John ThompsoOy the Owner^ and 

, Captain Tboi!Daa> Binnie^ ofthe British Queen Trftns^rt> 

iC^Tbpard of which, ship my invention is now in use. 

' LieJQt. C. 'Elliott^ R. N« Agent Transport; having ^wil- 
jfte«6e<il X\^e, qperatipo of 'the patent gear^ has lifcew^e cev*' 
tified equally in its favour. 

' " ' Yours, &c. ^ 

- » ■ 

William Howarj^. 
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Mfithqd of,, making a Calico Printer* s Block of a new 

Construction, By Mr. Step^^n Marshall, at the 

. Prince's Head, Streatham, Surrey. . ! 

With a Wood Engraving. 

From the Transactions of the Society for the £ncou<» 

... , • • . . . » 

ragement of Arts, Manufactures, and Commerice. , 

The 'Sili:er his' Medal and Ten Guineai were voted to Mr. 
M'An^n Ahtf 01^ this Cofnmunicationi 

ERMIT oie to lay before the Society a mechanical 
imprAvetDeiU which I hav^ made in the blocks fpr printr 
ingfallcos, which I think will be of advantage ta the 
yrubliq. The invention is qi|ite new ; I have never |»be]pv:n 
U to any or>e till within this month. I made it,; ancl 
printed the g9ods I have sent with it. If I had made the 
pattern mucU,closer^ it would perhaps have had a, better 
effect with ih^ Sopiety. As you are acquainted with the 
nature of c^icp-printing, you. will oblige me :by: explain-^ 
ing the principles: of i^fcgnstrMciion and applicatipii. , . : 

I - ,1 have 



V 



ofanifC(ms$mctum. . ^ fO^ 

t have sent herewith a Certificate from Mr. SotlierlaQdi 

a jgentjeman well conversant in this i>asiness, ap4 I have 

'added aome new patterns pf the stile of n^ork to which 

this invention is applicable^ and which cannot be exe-v 

cuted In the common mode of calico-printing;. . 



%* Mr. Marshall, the inventor, on attending the Com-* 
riaittee, explained to them, that by one block on this con* 
strtiction two different colours can be printed at one 
stroke of the block : and thus a new style of work can be 
executed, and the finest designs completed, without shew- 
ing any joining mark on the cloth* 

Tbaf in the block produced, which is a striped pattern, 
the stripes are formed of slips of copper let into the wood, 
and so contrived that a certain number of them can rise 
above^ or sink telow, the surfaces of the others, or form 
a level surface with them at pleasure ; so that if a black 
and red colour are to b^ printed at 6nc$ on the cloth, the 
red stripes being furnished with colour from the sieve by 
turning a screw, are drawn down within the others on- 
the blocks whilst;/t1ie black stripes remaining, are fur- 
nished with colour. Both parts of the block being tbus; 
supplied with their respective colours^ ai^e theq brought, 
to a level, by turning a screw with the left band till the 
two regulating pins ne^r the screw are upon a level and/ 
in a line. The block is then laid on the doth, and struck 
with the printer's mallet in the usual manner^ delivering, 
the impressions of both coloura at once upon the clotb.y 
During the whole operation the printer oeeds never ta^ 
quit hold of the block with his right hand, and cnatom*^ 
so soon reconciles the management of the screw with the 
left hand, that the block need not to be looked at whillt 
receiving either colour, but merely to be examined wb^ii; 

Vol. XXVIL— SicaM0 Sbbies. Be both 
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both arc finished^ to see that the two regalating ptris n^ar 
the iBcrew are filaciid ih a line, and on a leve/ just before- 
the Moct IS laid npon the cloth. Patterns so delicate as 
to :tieiihpbssibfe to 1>e worked in the cotfiibon way can" 
thus be pe>fectJ7 exectrtcd, atid witli great faciBty. Ano- 
ther advantage possessed-by ^^iming blocks on this priij- 
eifjle is, that pne block can be made to produce » grgat 
variety of patterns ; for instance, in the case of this bfo^k 
of Mr^ Marshairs formed to print straight parallel Jmes 
Wy, ft js evident, that the wide single Hoes, lying b^r 
tween the double ones, wHen elevated abqye them^ form 
one pattern 5 the double ones,, when, the single ones ar^! 
depressed beneath theb, fgrm another, the lines beiiig 
Hearer together 5 arid when all the Tines ot> the surface . 
*f^ ^f^"8'^t even, they form another pattcrq with sxill 
« eloser hnes, 

'■CjtfBTtflCA;T|('. '. 

tfcferfay Mh Stephen Marshall afienred mea block to'> 
ffrtertwd coloiuw at oiice, for the use of calico-prfnters ' 
atWaliiwt tnxifarSis of ealicW printed by it. 1 teg leave' 
tk^wyi that i thiofe it the inoit ingenioas printing fever' 
f*T» ^ toy eiperiencrf oF twenty' years, in which ^^ 
bfcve diiyJea 6k the' printiiig biirfness in tbe neighWur-' 
Iwteiof LSnfloh. Icondefvesiich pattinis cannot fe' 
e««i«rtfe« ttixjl, iuay othtfr priiiciple, tinrf tfiat it I'd capii^ 
U6 of befrfg<««tetided fe'inknfy patterns, which ihe iM- ' 
ttirihtmi imiiiik'viaeniike/ I t«nV this bTotk Wiff* 
AkBfe <«,*te4ii tSb db ibW^^dfk quicfee,-; aiid WitVtrioref 

aimrf^J-"" o •■■' ( ■ •'•- '• . :"•■.•.• i .■'-.. ■;.. ;,'., rjf,7'» 

^Ji^fmmf%e ippKerfto any pattern, ^nrf 'pro>^ ' 
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Mr.MarsbaUV print appfetrs to me theonlj ua^ove* 
ment certaiQ to be of utility in the mode of printingj^ 
called Uocfc-printing^ that has beed produced for the last 
fbrly years. *. 

■ ■ ■ , • r I 

,■> . • ) ^^ ■ , ^^ ' 

I8| Fark Place, Kennington Cross, O. SuxiiBRLAMO* 
' Mays, 1814. 
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RfiFBRENCR TO T0fi EnGRAVINO^. . 

• ••.•■■ ..... . ' . i 

Fig. 1 is the printing-block, ^ith the middle line of 
each series raised above the two others, by the thumb* 
^acreir o^'beidg screwed io, either for printing single lioea 
or for. taking the colour ; and then, by the sdiew a bdog 
turned back, they may be ^uqk b^)ow the other two out- 
side lines, which may then be either used by themselves, 
OP covered with a different colour; and then, by aga^n 
d^rewing up the. single linebyUill the two regulating pias 
/Jf I^ig* If ^re on a level,^ they are all made even/ and 
will print together, e e ar<e two pitch pins, ' for marking 
4oU to guide the printer as usual; ffBxe two >egutatiiig 
:pin8, the ode on the 6xed and the other «t>& the moveable 
part of the block, which, when both are brought iiia'line 
together,' shew that all the three lines of each series arife 
evta on the surface. 

' Th^ middle ltnes;are carried by the alternate ' bafs h h 
*iBb, which are hstttied on other mov^^ble r bars,^ at 
fFigs.^,2,,attd 7 ; and this frame is attached Yo the block, 
/Hke & pttraUelroler, by eofiper bars, as cc, Figs. 1 aind-S^ 
^» each side of the Uock^ao that by: the.altema^ Ba6» 
libn'of the acrew'a they are raised or lowered. .: * « 

All the outside lines of each series are- carried: by 4hi^ 
idt^natw biart ddddd, Figs.; l i^nd 5, #hichve ftiitened 
t&other bars,' as Fi^t. 4,^4; aiid 6| add . this frdme is itd* 
viovably.faiteaecf tothp block Itself, asin Figs; iir'and&/ 

rig- 



* J 



t ^£ig) i$ '«bew8 -bow (be jcfofs btfa d ars-cvt, o^ay 4iyipr 
the five bars of Fig. 7 to let them rise up. f'be po^( <|f 
ibe sgrew a .is made cjliodrical^ and. looye^ in a sUt in4be 
plate e. Fig. 6, between tWo washers, adjiisted by aao- 
iber screw at the end of the screw a \ and the screw it- 
self works in a female screw, attached to the plate g^ 
Figs. 1, 3/ add $^ screwed to the frbiit of the block. 
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~ l*rom the l^HiLosoPHicAi Transactions of the 
* Royal Society of Loni>on. 

3. . . ; .. . . - . : •. . :.. V , : . 

T wais first nMnle koown by the experiments joif Dr» 
Bkck> and baa unct been qonfiimed by ihQSe of Mr. 
;Wtttt ttid btber philosophers, >tbat the quantity of beat 
^Fequired for raising the temperature of water from fifljr 
ilegifles io that of the boiling point, is only dbant a aixib 
«f that wUeh i# afterwards required . foi cdhvertti^ itfae 
koiling water into ^eam. Aa the steam itsdf it n<it hoMr 
itban the boiling water, the heat whieb it had ateorbcA 
Iris sa&l by Dr. Black 16 be latent; being mcarely i^m- 
|doy«d in supporting the aerial state which the wat^ hai 
liisutned. Whenever this steum is condensed, the. Iieai 
jtbic^h was latent again re-^appears, «and in such considtr^ 
iddc q[iiaiitity, that it has been found ^eonvjenient for varif* 
ous purposes to employ Uie condensation of steAm ibr 
Watidg otfasr bodies. * 

\ But ibough* water may by , this means be brought i# 
the boiliog/poiiit, it eafffiot be raised above.it, and tbeve^ 
£dm cannot be ffOBY^ned. iAto tapcnur^ loas to p^kofet 
• *. by 



hy'di^\\h%\qti» As soon hb th^ steam has imf^Brted to Ihe 
valer ks crwii lemperotorei there ts no longer any tniti»« 
for of host, and the steam passed through the wat€¥ un« 
condensed. 

Ify on the coi^ary, the steam did continue to con<- 
dense^ then the irat^r would itself be converted into 
steam, and might b^ that mean'f be distilled over without 
any additional fire ; and though this does not take place 
under the usual circumstances^ yet it may be effected in 
the following manner. r 

The temperature required for converting any fluid inter 
vapour is dependent on the pressure of the air upon its 
surface, and may therefore be lowered if that pressure is 
diminished. If then the weight of the air was removed 
from water it would rise into vapoqr, below the cotnmon 
boiling point, anij .o^ight therefore be distilled over by 
steam of the u^ual )i(saU ' ■ \ \ 

In order to produce thift^flSdct, a vessel, having a re- 
ceiver connected with it, M^uld be made air-tight, and^ 
the steam made tib p«tsa tbrougb^th^ ves^l along a worm^ 
or spiral tube of m^tal,. in/the manpef r^resented in the 
annexed outline. " ^. J 

The vacuum is now easily produced by applying heal 
to the vessel till the steam issues from the openHTg in it,, 
and in the receiver, when they are to be immediately 
closed, and the heat removed. N " 

The water distilled <ver is collected in the^ -receiver,, 
which is kept cool for ihat purpose. 

An apparatus of thislllikid I Iiad constructedxhiefly for 

the purpose of explaiiirn^jh§^tbiLQiy.J9f. la^^t heat, or 
©f the capacity of bodies for h^at in difFej;ent state^ ; 
Wlt|t IS. possible that'it njay also Ije pfsoine furthe^-prac- 
ttcal uttfity whenever it is of 'consMuence to ecobofjaTs^, 
lae copsumptiohi of fuel. When water is' diencient on-' 
'^'^'^^ s bo^rd 



t,l6 On fradming a dxmbh IXitUkticn by the ktme Heai. 

lioard of ship^ it bas been in tome degree supplied by dis^ 
filiation from the ship's boiler ; and if the steam from the 
boiler bad been made to pass through this apparatus, the 
c^oantity woald be nearly doubled. 




'By an eifperiment which t had made some time ago« 
aJbont three-fourths of the quantity obtained by tbe first 
^istiUaUon were added by the second. But I believe % 

larger 
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' terger proiportion may be procured wheiir the second di»- 
: ti}Ktig vessel' is duly coaled with flannel, or some light 
substance^ to retain the beat. 

Though salt water does not boil at so low'a degree of 
h^at as fresh water, yet upon trial with sea waljsr the dif- 
ference was 'found to be qnite insignificarit, compared 
with -that of the steaiti formed under the usual pressure, 
and in vacuo; and did not sensibly affect the result of the 
process. The only doubt as to the propriety of taking 
such a vessel to sea, would arise from the degree of dan- 
ger \vbich there'is of e^rpertencing a want of friesh- water. 
This probably, 1 apprehend, is not great ; but, on the other ' 
hand, there is the important object of saving the lives of 
ihe people' in 'the ship whenever such deficiency is ex- 
perienrced. ^ 

• " ' _ • It 

On a 7iew Principle of constructing Ships. 

By Robert Seppings, Esq, one of the Surveyors s>f 

. ^ His Majesty's Navy. 

! . -. . ' * • • 

From the Philosopiucal Transactions of the 

RoyAl_Sqciety of London. 

) Notwithstanding the rapid improvement m 

almost every other branch of the arts and sciences within 
the last century, it wilh scarcely be credited by persons 
I not conversant with :ship-baiiding, that little or no ad- 

I vancement has been made during that period in naval ar- 

I chitepture, so far as relates to the disposition of the ma- 

terials which compose the fabric of a ship, whereby alone 
' slreng^h and fixed.^ess of the parts can.be obtained. 

This will' appear the more extraordinary in Great; Bri- 

f t^ii), when, it is considered that.otir very j^xistence as a 

t nation depends upon oyr naval superiority ; ^nd when it 
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if fortber undfrMQod tbut i^ clefi^ocy of <^k il9iber>ib«4 
pp^or^ p^l'MCi^arljf that of a liirg« •camling. caU* for f^li 
8D appliciEitiou of it as will r^iic^ iU^ coasvini^lioii^ a^d 
m^ke up fpir thie d^fi^if^cy <)f iU size.^ 

(t i^ |iQtiiQprpba>l^^th{|t the Fespopsil^U^ wlyol^ w^c| 
ftttacbto an individniijl who abouid uttenipt cmi ionovi^* 
tion ia a structure,, vvhejreby tb^ tites of h9pdre4f. might 
be thought to b^ ejidc^ug^edf together with tl:\e gre.9t op*? 
position raised against pi'opositioDS foi^ ^nj oiateria) 
chaqge i^ long estabUs(iedxustpQis, may hftve pccasioaed 
this b.a^kvirardness in naval iaiproven^^^nts. 

This heavy responsibility^ together with the. obstacli^ 
ivhicb are so frequently thrown in the ^ay of projectors^ 
h^s^ without doubt, deterred many meo^ en^iiij^ntly dia* 
tinguished for professional abilities, from atteoagting tq 
carry into effect their ideas on this most arduous and 
dangerous undertaking : to which may be added, that not 
merely their professional reputation, but even their peace 
of ipind, might have been hazarded thereby. For if t^e 
ship should be lost/ ahbough &om a very different cause 
to that of the construction, yet would the weight of ceo* 
sure fall upon the neir principle; and the projector 
would have to endure the whole burthen of the charga;^ 
that his schemes had occasioned not only tlie loss of th« 
ship, but also, which is of far more consequence, the 
lives of some hundreds of his fellow creatures. Whilst,. 
on the other hand, should the experiment succeed^ there 
would not be wanting those who would be ready to da* 
tract from that merit which, he so richly deserved,, and 
which would be purchased by him at so great a risk. 

The writer of the present paper, in his various pro-- 
positions ibr the improvement of naval architecture, ^haa 
constantly kept in view these two leading axioms^^' That 
the strength of a fabric consists not so mach in the 

quanti^ 
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' qaatitity of the materialft of which it u compo9ed> as^ in 
the disposition, the connection, and the securiiy of hs 
'several p^rts." And, ** that thi^ strength of a ship, let 
its construction be what it maj, can never exceed thtft 
of its weakest parts," and consequently, ** that }>artial 
^ strength (nxMlaces general weakness." 

Three 74 gun ships, now at sea, have already been r€- 

'bnUt at Chatham on the principle about to be explained ; 

and, from the favourable reports of those ships, the Lords 

of the Admiralty have given their orders for the building 

.of several dew ships upon the same principle. 

To shew| in aft clear a light as possible, the advantages 
of the application of this ne# principle to ship^building, 
It may be necessary, for the information of those who« 
are not acquainted with that art, to give the f6llbwing 
general ootlitfe of the structure of a ship on the old prin- 
ciple. 

1st. Thd frame of a 74 gun ship is fortfied^of more 
than eight hundred different timbers, placed at right an* 
gles to the keel, which may be considered as the back- 
bone of an animal, and the frame timbers its ribs. Each 
; fib is composed of several pieces of the thickness of four* 

teen inches, or thereabouts. Between the several divi- 
sions of the frame, or ribs, is a space from one to five 
inches wide. 

> ddly. The whole exterior fra1»e is covered with planks 
I of different thtoknessies, or, to carry on the figure, the 

' ribs are covered by a skin of greater or less substanM 

I from the extreme ends of them to the keel or back-bdne. 

The inside of the frame is also almost entirely lined 
with planks ; within whieh is- another partial ranged, as it 
i were, of interior ribs, at a comsiderabte distance from 

each other, termed aiders. 
' 3dly. Across this frame are^ piieccs' of timber, called 

F f 2 beams, 
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beam^, anited together so as. to be of sufficient lengto to 
reach from one side of the ship to the other. ' i 

T^he us,e of these.beams isto-securli the sides of the 
ship, so as to prevent her upper works^from spreading, 
and to: keep that part which is under water from being 
conipressed by the' fluid. They, are also the supports, or 
bearers of the decks^ (or what, are called in bouses the 
girders for the. floors,) and must, therefore^ be of such 
strength, as to endure, the weight, of the cannon, and 
whatever else is to he placed upon them. . The, usual mode 
of fastening these; to the sides has, generally speakings 
been merely local, by- two angular pieces of . timber* qr 
iron, (called knees). bolted to each; beam,, and also to.t'he 
f sides of the ship, by which meatus they were only, par* 
tialiy held to the side, and. there waa wantingthat coniir 
nuity of materials, and consequently rof strength,. which 
the new system gives. ^ . » 

Between the b^ams, and at right-angles with them,.are 
placed' pieces of wood, called carlings, and at right ah* 
gles ,with these (consequently parallel to the ; beams) 
ledgies, which correspond with joisis in a house. The 
planks or flat of the deck (flooring) is laid nearly in pa- 
rallel lines from head to stern, upon and at right angles 
with the beams, and is fastened to them add to the car- 
lings and ledges by bolts, nails, or wooden pins, called, 
treenails. From this: statement it will appear evident, 
that the decks, according to the old construction, are in 
nowise connected with the sides of the ship. - 

Having thus briefly, described the common mode of 
ship. building, it. will next be proper to point out such of 
its defects as the new principle tends to remove. . 

In the first ,place it will be perceived, that all the ma* 
terials composing the fabric of a ship are disposed nearly 
>t right angles to each other. 

^ This 
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This disposition^ . wbicb ia every wooden fabric js well 
known, to the. meanest meobanic to be the weakest; is 
particularly^^o'in a sh^p^ the immense body of which, sub- 
ject to violent action from impulses inevery direction, is 
sustained by : a greater pressure on the centre than the 
extremities, arising; chiefly from the difference^ in tlie 
fore, and after parts of the body to that of the. midship, 
or middle part.. v 

From the want of a continued succession of support 
from the centre to the extremities originates the ten- 
dency to arching, or hogging. This tendency shews it- 
aelf in a ship from the moment of her launching; from 
whence some idea may be formed to what extent it will 
be carried in a troubled sea, when in the act of pitching 
she is borne up by the fluid only in her central part^ 
while the head and stern are forsaken, and therefore un- 
supported by the water. 

If a straight line be drawn from the head to the stern 
of a ship, whilst on the slip, orin the dock, no sooner 
has she entered her own element than each end of this 
line will be found to have dropped from two to five or six 
inches, in consequence of the weakness of the fabric, and 
the two extremes wanting the quantum of support which 
the fluid gives to the central part. 

The length of a 74 gun ship being 170 feet or more, it 
requires but little knowledge of the strength of timber to 
perceive that planking of that length, however thick, or 
in whatever way joined or put together, must, under the 
present system, bend with its own weight; The fasten- 
ings, and consequently the connection of the several 
parts of the fabric, must therefore suffer for the want of 
stiffhess, and a change of form is the consequence. 

This may be shewn by putting together four pieces of 
wood, and securing them with iron pins, in the form of a 

square. 
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itqMdre, whieh on the leaf t pressore ttay - be nittdfe to 
changie its form to the rbombtiift-; but l«ft anbtbei" piece be 
fixed to it diagonally, and the fi^re 6f the fraboe trill be 
found immoveabie. ^ Pkee a bar in the tfiiddle paridlel to 
two of the ttdes) and secure it firmly by irob pins, still 
the figure will easily be moved by the habd, like a pa- 
rallel ruler^ and assome the rboihboidal lihape of A or B ; 
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but apply to the frame what the carpenters term the 
brace in a common field gate, as 2, and the figure wil) 
remain, as before, immoveable. 




If this brace, or diagonal piece, is not fixed to it, the 
outer part of the gate (or that part most distant from the 
hinges) will have a constant tendency dowtiwards, until 
at length it will reacfh the ground. 

Let Figs. 1 and £ represent two frames of wood, cdm- 
posed ^f parts stongly connected by, bolts or iron pins. 

Fig. I will represent the principle on which the present 
system of ship-building is conducted. 

Fig. 2 the new principle. 

liet C C represent the fulcrum, or point of support. 

And D D two weights attached for the purpose of As- 
certaining the comparative strength or stiffness of each 
frame. 

This 



This experitnwi wiU A^vr tbai the sHffaeM of Fig, t is 
10 iliftif of Fig. I M six is to otke, ind Ibe strengik sa 
ihree to one. 

Tb# greater the kngtb of the fraaies the greater ^il) 
be. the advaotages of the new priacifle, both io stiffbw 
and slrei^gtb. 
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The subjiiitatioa of the triaogley as in the fram^of 
Fig/%, for tbe rectangle iu the fraaie Fig. I, eon^ire^ 
bends the principle of the n^yir systecn, tbe u/se and ad- 
v.^tages of which will be sufBciently evident ' ^ 

Th§ arrangemeat of tbe materials in the triaognlax 
n^ode is sacb, that the pieces disponed horizontally aife 
^ted i)pon as ropes are by a straia of the fibre^ whUsli 
the ,othe.r parts, composing a series of triangles, arer 
pjessed upon as pillars.; in other words, tbe pressure act^ 
in the direction of the fij)res of the wood ;. whereas upon^ 
ibe rectangular, or old pla^n, the fibres are acted upon^ 
transversely, or acrQss the grain, in the saoie manner aj»> 
ft stlc^ is when plax^ed across tbe knee and pressed b^ 
the; hands a^eacbend, which first bends, and then breaks,. 

To prevent any transverse action upon the fibre of the 
timber is one of the benefits arising from the new sys-r 
teu;»,aad tojn^pede a^ longitudinal extensioa of the struc-^ 
U\x^ if, apother. 

For 
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For as the diagonal fratne, compofled of a series of irn 
angles, aided by diagonal trussing between the ports, pre* 
vents the fabric from being acted upon transversely 'tc» 
the fibres of the materials horizontally placed, so the 
waks, the planking, the shelf*-pteces, the imprbfved wa-*> 
ter-ways, and the decks systematically secured, become 
the tie-beams of the structure. In a word, the system of 
triangles is so construcli^d, in conjunction with the plank'- 
iug of the shjp, as conjointly to possess that property of 
a triangle, already explained, viz. that its figure is as un- 
alterable as (he compression or extension of the fibre of 
timber will admit it to be. 

The strength of the principle has hitherto been consi* 
dered as applying to, or resisting an alteration of, the 
figure, by giving great stiffness. It is now to be taken 
in another point of view, that of rendering the strength 
of the fabric as general and united as possible. For let 
it 'be again observed, the strength of any bo^dy 4s but 
equal to that of its weakest part. 

In the new system, the bpenings. between the ribs are 
filled in with slips of timber nearly fo the height of the 
ork>p, or lower tier of beams ; which being then caulked, 
and paid or pitched over, makes the frame- from head to 
intern, and within a few feet of the greatest draught of 
water, one compact and water-tight mass of timber; &q 
that were any of the cuter 4>lanking of the bottom to be 
knocked off, the «hip Would not only still keep afloat, but 
would be secured from sinking* In the old system the 
Utarting of a plank would bie, and often has been, fatal. '- 

The mode of filling in these openings between the 
frame, where the width of the spiice does not exceed 
three inches, is by driving in slices of wood, cut wedge- 
like ; two of which being driven, one from the outside, 
the other from within, form the parallel space of the 

opening. 



ojieaiqg, ^T^f V^Si<^g f^^ P^t^ ^^ ^^<^ clpseal cpn^ 
ijkct., In the opctoiogs exjteediag tb^ .width of tbrje^ * 
ificbeis, tb^ 9D^oe is occjupied by pieces oorregpoodini^ 
^Uh the opeoii^s, the j&hre of such pieces being )aid ii| 
the 9ams direction jsus thai of ihe frame tiiobers. 

•The^e 6)lip^ occasioQ np consqoiption of useful tim- 
hi^r, ^ .pae^foarth pf .the prpduce of a sLab^ and other offa^ 
now sold as fathom wood, would supply a suSicient^uan^ 
tifjjr for. the oon^iimption of the whole navy. 

The adv/iatages obtained by filling in the openings are 
^bes^ : To a/dd to the strength and durability of the far 
J)i:ic, to 4pir^%erxe the health of the crew from the effect^ 
of ibe ioapuce Mr nxisiQg from the filth which spop cpU 
]ect? io ihfi^e p^enipgp^ to render jthe ship le^ss Ufbip t9 
Jeakage, 9^ w^ell a^ to facilitate the stojppptge of any ^eajk, 
|tnd, lastly, to inpreaste, as it .may , be said, the thicknes^ 
^f the bpttpm fropi four, pr four ^d a half, (the usual 
jthipknesspf the plank,) to about sixteen jncbes, thereby 
lessening very cpnsiderably the danger to be apprehendeKJl 
frofu getting pn shore, qr fpundering at sea. That it 
tends also to the durability pf :the ship, i^iU be inferre^ 
^Trom the following ppsitions; 

:1st. Th^t the pjpeniog^ jln tb^ old prinpiple ace, ^ftera 
ship has hi^^ ^j coi^siderabl^e length of sejvice, ,cl^pke^ 
jip jn rn^iiy parts with ^n jtccup^latipn pf filth. 

^dly. Thiit 90 free cicciilf^tiop pf i^r 90^ l^e obtained 
^ th^f^ ppenir^ by apy mejaps. 

Sdiy. That timber being either frc^e^ expired to, of 
je^cluded frpcn the air, is epiP.!!^ pn^ervjed. 

^tj^ly. Tbfit it b^s ^i^ep fv^d on examining th^e fragjp 
#l^d .pl^i^k Vf pld fthfps, t^i^t tbo|e piur^s (now filled ^n) 
jf^nwl!y,<^cay^^9on.e,rtbQn Jhe rest, wf. fr^m the ilooij- 
>€;a(|s ip 0}? i^id^sfiijps, yijcl frpjm t^e deajjiypp^^ ^^^H^ 
^d«fbi^^t;pt||eb^jgh^ft^^^^^ , 
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If the above positions are true, it will follow, tbat by 
filling in these bpenings much will be added to the dura- 
bility of the ship ; which also will be farther promoted by 
omitting in these parts the inside plank, leaving thereby 
the surface of the frame timbers exposed to a free admis- 
sibn of air as often as the ship's hold is unstowed, and by 
the filling in, excluding the dir from two of the sides of 
every limber. 

By omitting the inside plank much is added to the in- 
ternal capacity of the ship's hold. For though the trussed 
frarne' projects ftom the timbers more by five inches thaa 
the Ih'ick stuff at the fldor-heads, yet, as in the old sys- 
• ten), the pierpendiciilar Hders are brought upon the thick 
stuflF, their' projection into the hold ii^ more by eight 
inches thaii thai of the new, the advanta^ therefore as 
to stowage is in favour of the diagonal frame. A tier of 
iroh'ballast will also be disposed of in this principle many 
inches lower, whereby an incrjease of stability will be 
given with less- weight, which will favour the ship in car- , 
rying her ports higher out of tbe water, inasmuch as 
greater stability 'will be given with less ballast. 

An accurate conception of the state of the ship's hold 
may be formed by referring to the longitudial section 
(Plate VIII. Fig. 1, which is termed the Jesuit's perspec- 
tive, or bird's-eye view) of the iht'ernd part of one side 
of a 74 gun ship in a complete state, with fillings in the 
openings between the timbers of the frames instead of 
the planking over them. ^ ' . * * 

In this state the diagonal timbers are Jntroduced, in- 
tersecting the timbers of the frame at about the angle of 
45 degrees, and so disposed as that th^ direction in the 
^ fore is contrary to' that of the after part of the ship, (as 
may be seen in the engraving,) and their distance asun- 
der frooi six to seven feet ' or more ; their upper ehds 

*' ' abutting 
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abuttmg against tbe horizontal hoop or shelf piece of the 
gun deck beains, and the lower ends against the limber 
strakes, except in the midships^where th^ come. against 
two pieces of timber placed on ^ch side of the keelson for 
the purpose of jtaking off the partial pressure of the main 
mastj which always, causes a sagging down of the keel^ 
and sometimes to an alarming degree. These pieces of 
timber «re nearly as square as the keelsp.n, and fixed at 
such a distance from it^ as that the main .step may rest 
upon them. They may be of oak^^ or pitch pine, and as 
long as can be conveniently procured. 

Pieces of timber are next placed in a fpre and aft di- 
rection over the joints, of tjie, frame timbers at the floor 
and first futtpck heads, their ends in close contact with, 
and coaked or do welled to the sides of ^the diagonal tim^ 
bers. In this state. the frame-work in the hold presents 
various compartQientSi each representing the figure of a 
rhomboid. , 

A truss timber is then introduced into each rhomboid 
with an inclination opposite to that of the diagonal tim- 
bers, thereby dividing it iuto two parts. The. truss pieces 
so introduced into the rhocpboid are to the diagpqal frame ^ 
what the key stone .is to the arch ; for no weight or pre^ 
siiire on the fabric can alter its position in a longitudinal 
direction till compression takes place at the abutipents, 
and extension of the various ties, . _ 

This arch-like-prop^rty of the diagonal frame not only 
opposes an alteration of position in a longitudinal direc- 
tion^ but also resists external pressure on the bottom, ei- 
ther from grounding or any other cause, because no im- 
pression can be made in its figure in these directions vfith- 
out forcing the several parts of which it is composed into 
a shorter space. , , ' 

The connectiop' which is. kept up by. means of this 

G g 2 trussed 
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trussed frame, i^ribly attached to the timhers oFtl^e sfii]^ 
By circular coaks and bolts, tog^thef wfch the she^ 
pieces liuited to the 6id^s and to the several tTeli^nris \if 
ineans of the same sort of fastenings, giv^s sticff aiiitj^ to 
ibe whole as to bear no cdmparisbd with thcct heteroge^ 
fieoiis and badly connected Jnass bf material^ for ^hicft 
it is subsftituted. 

It has hitherto been a generally received bpiiiioii, thai 
stfilrneiss or inflexibility in a ship is not strength, btit that 
Ik yielding bi Binding 6f thie fabric is dn ei^seniitf qilalit;^ 
to preserve it from being destroyed by ttie s1ioc&s whicll 
it is destined tb jiust'ain. 

this misconceptioin i£ivtst have arisen frottf an e^tisflf^ 
incorrect idea, whi^h is, ihitt k ship is sin elastic bddy, 
l^eciause there is a considi^raibk degree of elasticity in th% 
materials of Which it is composed, i^iit it should hi re- 
itn^mb^ri^d, thfat thi^ ^I^sticity 6f the materials ihiist hk 
Tery inconsiderable, inasmuch as the minute d^gr^^ oJT 
ii^la^tieity in (feach piece must ti^c^s^^riiy be nebtr^li^^d in 
the f&brie, 6y the v^rloui dir^ction^ aiid tehd^bclk 6'f 
Itie titi&ei'6us partti of whibh it is composed, so that k 
thip, lather cdnstriiciibn be \vhat it may, either Ibos6 ih 
iixixSL\ is n6t in any c^s^ dl^stic. It fdll&W^ theii, that 
ivery ^btioh abd re-s(6ti6n bf the sea opeMlng tpbn dtf- 
"lei-i^nt (^arts of ttife fabric ii diferent iiinesr, occasion J, fo^ 
the vrant of unity of tb6 i^hbfe of thfe pstrts, li coristiitit 
ikn^ increasing weaknei^s, t^hicb by soitie rnay ha^6 Iteeii 
i&keii for elasticity. 

Wiien it l^ea strit^es & nUip forward tlie bow will ri^t^ 
v^Uh tfi(e sea ; ^hich, passing afit, lifts the tniddhips ill 
succession, Mviiig atthistiine, in a great measure, ibfe 
fdct and aft paints bftK^ sliipi with cobiparativ^ly little 6r 
no support. Such shocks, acting upon a body whbjfe. 
|>arti ait isolfiHllily contiebtiildi products a bending anc^ re- 
bending 
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fi^ildhig of iBe f&brie; do that tlfe several plating 6( tM 
iides pUy over eacU <A\i€r, and the fastening's krti strain^ 
and loosened by a repetition oF this action and r^action^ 
On the contrary, wheii a body is constmcted ^ith' socH 
^fen^ral tinity and fijf edtifei^ of a^l its parts, as that iPonef 
ilnioved the i^hole mn^t move wrth.it, then it may b^ 
toid that all the parts of th^ structure bear their portioii 
of the strain. 

- The d^cks coxhi d^t und^r consid^fation, the be^ms 
of \tfaichr are dispo^efd inf the heW systein nearly as nsiial^ 
except that in midships, whiere d ship necesjsfafily re^ 
Quires the gr^at^^ sebiirity, two afAditronal btnxhi hitve 
h€en introduced. 

fHi Hkims of the severd declbs arie sfttaehed (6 ih« 
l^ip^k M(i in the foilb^in^ tiidtjner. 

Ut. By ^h61f pieced or inti^rnal Uo6pd, di^ttiiigursfidA hf 
ifieleitetr E, fig. 2. Thed:e sHelF preced icti compo^d of 

several lengths of timber scarphed of joined together b^ 
colaiks, or circolai- cfowel^, ka as to fbtiU d IciAd of iiftfet'nal 
hoop, ^xitiid'itig ftom the fidolS:^ forward, to the trArit^ 
^bth^ itbaft; to tUe underSid'e of ^liicii; ad vt^ell aM ih(i tiir- 
del' parts of the beams, ihcy are securely coaked, and 
feeing tBen tirthly bolted tb the ^Ide, ibsrtead of Becfbtning 
ti tneYe Ibcal fixture of the Beairf to the ship^k estteriot' 
JPraiAe, as Iraees were, they ar6 otfe continued and ^en^- 
Jal dectiHijr. Tlie fehelf piie^ U rfUo a tte td khef top Mh 
in tf foit And aft dtfeetion, co-opi^ratiog witU tH^ trussed 
frMie^ fis dlri^ady e:icplkihed. 
'Sdl>. By chotfe^i i^e^reire6t*a in K^. ^, letter H, ^hith 
irt pkced nfl^ef atf the shelf pfettei iti wake of thfe 
tftuM, tickpt thie drlb{), ih ^uch A ttranner ds i<) tieceivfe 
ihe u|) k6d dO^fl ^Yin df the Irb'n ktf ee^. The lowei^ endk 

bi ihifih dtfder ttr^ gtifr deck sMf pieee, »ep dn the e^rdk 
^ ttie oHop bMm^; &ftd thosii'of kfae sfever^t cfedkj tfbov^^ 

step 
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step on the prajecting part of the spirketting below. The 
chocks/ particularly those between the orlop .and gun 
decks, admit of their being driven into their respective 
places very tight, thereby acting like pillars. Another 
advantage attending them, is their great tendency ,to 
stiffen the stiip's side, and to prevent the beam ends from 
playing on the fastenings when the ship is rollipg, or 
straining under a press of sail. 

. The curved iron plate knees for securing ,the. orlop 
beams, and the iron forked knees of the other decks, are 
described in Fig^. 3 and 2. • 

^ The flat or plapks^f the several decks being, on the old 
system, each of them a mere platform, or, in other words^ 
a cover to a box unconnected with the sides, are here so 
disposed of, as not only to oppose an alteration of figure 
from a force acting on the ship in a lateral direction, but 
also are made subservient towards securing the beams to 
the sides of the ship., 

/The franking and flat of the decks (excepting the quar- 
ter-deck, forecastle, and round-house, which are laid 
upon the old plan) are disposed of, as represented iq 
Fig. 5. The former, that is, the framing or ledges and 
beams in ticked lines, the latter or planks in black; those 
of the starboard side being laid contrary wise to the lar-. 
board. The midship ends of the diagonal pladks. abut 
against two strakes laid in a fore and aft direction with- 
out side of the comings of the hatchways ; the other ends 
approach the timbers of the frame, jind the huts at each 
end are secured to a tier of carlings placed for that pur- 
pose. The flat or plank of the deck so disposed is coq.- 
nectecl with a certain number of coaks to the hooks, 
beams, and transoms. When the decks are thus lai^y 
waterways, described in Fig. 2, are brought upon, and 
coaked to the ends of the plank. These waterways being 

then 
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then bolted through the ship's sides^ and also, in an up 
and down direction^ through the flat and shelf pieces; 
combine tlie whole in one homogeneous mass of 
strength. ■ ' ' ' 

Few ships are without some complaint of apparent 
weiakness after three or four years service. These defects. 

among other places shew themselves at the beam ends; 

» 

which partial complainmg proceeds in a great degree 
from the local attachment of the beams to the ship's side, 
and the flat or covering being in toto unconnected^ as 
already explained. The extreme ends of the beams not 
being properly -secured, play and work upon the^fas-i 
tenings, so that it is not unusual to see the bolt holes cut, 
to an oval figure by the friction of the bolts. The re- 
medy* usually applied to a ship in this state is to load her 
with tidditional materials, such as iron knees, 'standards, 
breast-hooks, See. thus adding greatly to the * original 

ft 

weight of the fabric. Now, it is evident, that- the first 
gale of wind the ship encounters, after being thuis par^ 
tially strengthened, she '^must be reduced to the same 
state of weakness she was in before the remedy w^s ap- 
plied, • » ; ' . . 

' This mode of strengthening ships may be compared to 
that of a raft firmly secured in the'first place by strong^ 
jashing, which after some time works loose^ or rather by 
working is stretched. As it might be too tedious a busi- 
ness to secure the raft by re-tightening the lashing,, a 
slnall cord, or some twine, would be used to ao^wer the 
purpose. • It is clear that whilst the small cord or piece 
of I wine remained tight no part of the strain can bear 
upon the strong but loose lashing, till the other stretches 
'or breaks ;' so it is with a ship that has additional securi- 
ties giTen her- without re-fastening those which had 
worked, or w6re much strained. 

To 
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Tq lemedy clefects^ whether arising irom ihp deca^r qf 
fh? materials, or from aoy other ca^se, tl^e principle now 
^pplMfi b&9 mc^ny^^.vf^Rtage^^ o^ which a dight io^pe^^ 
tion of the ship's hold (Fig. 1) will coDviDce, b|]t ip ^i^ 
lespeot i^ this advantage greater than in the decks, for 
Vf ahiAilsg tl^cm when woro top tbip fqr caulking^ t^ 
ipiligioa) connect ioxi b^elw^een the beams, decks, f^ld ai/deh 
9ill b^ ri^stored i^.p^rC<^t as at fir^t. 
, 7he itcmden^y of the ship to stretch or dr^w asondj^r iff 
h0r (Ujiper ^ork^, bi^og by no meaps ojbyiated by «tb^ 
9hQUjpMkA gn th^ inside between the |>orts, a tr,us.s piece 
of plfLnk \s substituted ;ip.]i?u vf ^^m^ which being well 
IQQmred jf^t tbfi j»hut«ieQ^s, very ov^terifilly laids the .UU8^4 
fr;ime, and giyqs grefit s.ti^^s«i tl^^eby opposing t^^ 
VddlijOAUQQ to §i;cb w^hog ajq^, 

^ig. 4 T^fiMi^i^ t^ sS«n of ,g ship jvith the trussing 
md irop Vfqrk fox Us aeojarjiy. JBy this the helm porf 
tiaosftmi iWlfeiqb oquiume^ q^e .qf tl^ Jftrg^st ^d ou)^ 
iliffionlt !t;§e^ ueqpired for 4 .^hi(^ ^ /diapensjed ^ii^. 

.TbQs^iesseqtiaJ,xi^^liMesi^:|#r5Bgth,^ftt^^^ ai)^ ^|iMu* 

Jl»Uit^^ /hikvuic b^p i«*ilf 4* a /5W^ i?]ti9^?#J^ YAth xp;r 
spect to the economy of the new principle may not -fyf 

«ifcpbced, wiijo^ thoi%gb l^it.^f ft jw^qpflaipy qfl^sidera- 
4M» .QompVi»d *o th^JQlbMs, ^ftt/j^ t^ ^i^oy^l ^i^vy (^{Lfno^ 
^ibcqpa. IIP 5¥Ubfti|t,aA«»BPJy.Qf jf^Wijigp tHft^sr, i> ^*r 
4i^lly {bi^qQm^.^ siibje.ct^f tcpi^sid^^iiij^ pp^p^iept^ th^ 
jQpwKda ^f c^ethvmdred j^d^Qig^ty q;^ Uees^^^^uld J^ 

4o!Htipg<^a»h»&r9^ .^ «famrp ^Jflftd,;jjr ftfijy fe^fl>uiji 
iK^AHt^il. 

^f»»ld^A)^lyjlesft^^iPi|t\e.n^w f^^^fi ^#f i!W»9'^VV- 

in the other ; and if old ^i^tWli^ tWhW^ gfiBSwSr 

introduced 
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intrddocedv as wai doiie in *tkkt Ragiiliefy one-seVeDth 
puM't of thQ English oak required for a^nevr 74 gun ship 
might be .saved. , 

The faciliiy of ascertaining the state, and tnakiQg good 
ibe defects of ,the fratne in the )ower part of the ship, in 
qonsequence of omitting the inside plankings will also 
occasion a considerable saving of timber and worknian- 
ship: indeed .the great ease by which any part of the dia-^ 
gonal frame may be replaced, jdstifies the makjiig uife of 
fir timber, particularly for the longitudinal pieced and 
trusses. 

But should, the welUgrounded hopes of durability be 
realized, the saving of timber, and indeed of every arti- 
ticle r^uired for this enormous branch of the national 
expenditure, would beMminense. 

The author of this paper cannot conclude without ob* 
servitig, that the appointment of most excellent aqd mer 
ritorious officers to the ships already completed on his 
principles, may be considered as a most favourable cir« 
cumstance towards ascertaining the real merits of the 
construction. '. 

Indeed, the orders for carrying this new principle of 
constructing His Majesty's ships into effect, were di« 
r^cted by such an honourable spirit of liberality ; and so 
unfihackled was the authority given, to enable the writer 
to carry his plans into execution, that no subterfuge caa 
avail him should any failure be found in the system. 



Referencb to the Plate. 

Fig. l,r(PUue VIU.) a longitudinal section. 

Fig, «, a transverse section. A A, limber strake and 

additional keelson, forming abutments for the lower part 

pf diagonal frame. BB, timbers of th&cFiagonal frai^ie. 
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'C, longitudinal pieces to ditto. ' D, trusses to^ ditto. 
£y internal hoop or gun»deck slietf^piece, formings abut- 
ment for the upper part of the diagonal frame. F^abot* 
ment pieces for trasses between ports. G, trusses. H H, 
chocks tinder shelf.piece for iron knees. 

Fig. 3, plan of iron knee. 

Fig. 4y plan of the stern. 

Fig. 5, plan of the gun and upper decks. 

Fig. 6, plan of the breasthooks and crutches. 

The same letters refer to the same parts in the dif- 
ferent figures. 



On destroying and preventing the PinU Bt^. , 

Py Mr. Alexander Mviuhe ad, Gardener to Sir John 

Belkhes, oflnvermay. » 

From the TRAifSACTioNs of the Caledonian ' 
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The Silver Medal was voted to Mr, MuTRHBADybf 

Communication. 

diNCE my last communication I have seen some pine 
plants very much, mfested with the bug, and have com- 
pletely cured them. According to your request^ and in 
order that the cure may come sooner to the public, I 
shall endeavour to give the necessary directions as dis- 
tinctly as possible. 

First, take asmall brush, made of bass-mat, tied on a 
small stick, flat on the other end, to go down to the un« 
der end of the leaves where the bugs harbour most* 
With the brush and water clean them a^ well as possible; 
vthen put one pound of fl:owers of sulphur to one com- 
mon garden panful of water ; if a littfe more there is no 

danger 
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danger of htirtirig theni -^-^-the (^ifADtity aecofdit^ to the' 
ntitnjber* yoa have to clean i put the pine plants into this 
liquor, and let them remain for iwenty-foor hours; be. 
sure they are all covered, which may be done by putting 
a board oyer them^ and a small weight on it : when they 
have been immersed for twenty-four hours take them 
out, set them on end with theic tops down, let them staiid 
till they be, dry; then pot them, and treat them in the 
^ame manner as plants not infected. 

Do not repkce them ainong infected plabts; if they 
are to be put into a pit where infected ;platits bf^ve been, 
Iremove the old. tan or leayes and put in. new. 

There need not be so much sulphur-liquor made up at 
once as may be necessary to cure a whole stock ; but as 
dne quantity of plants comes oUt you may put in another : 
I have not found it to lose the effect. I last winter made 
iip' some in a pot, and as the fruit was eat I took the 
crown and suckers that were on the plant, and put them, 
time after time, into the same liquor, and found no de- 
fect in the cure. If in winter, it will be advisable to take 
the chill off the water, and keep it in a stove ; if conve- 
lii^nt to be done in summer, the plants will take growth^ 
sooner. 

Sonie presume to say, that healthy plants will not take 
the infection.'- I beg leave to differ from them. I got it 
b}'' introducing plants, not knowing them to be infected. 
I b^ve.at present some plants which I cured two years 
ago ; and there is not the smallest vestige of the bug Co 
be seen, which may be proved by inspection. 

The way that I pursued to clean my stock was this: I 
took'crowiis and suckers year by year (after performing 
the cure on them) and put them in a pit by themselves, 
filled with fresh leaves, as I u$e leaves only* 
' I do not think it advisable to apply the cure to fruitinj;' 

' H h j; plants. 
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Method^ fr€$frmngJpff^s und f^eOfSf ' 

plaQt8» By fthakipg the earth ftoin, their roots, ^nd other- 
wise going: throwgih. thC) cure,: the fruitiiig w^ould he >ki- 

jufed,' • • '[■:■ ' •.■••. ' '\- " • - 

^ ,l«ifenv4id^not tnist 9)y lads to clean lay plant^^ hut 
4id itvmi^ir^; Ltbinki .cjeanied ftopi t^epty lo tbwty 
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Method of preserving nipples and Peors* 
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By Mr. J AM P.S Stewart, at. Pinkie. 

. From the TRANfiACTroNS of the Ga'l^doniaK 

. HottTictji.Tt»»AL So-eiE'py.^ ^ ' ' 

■ ■ > 

HE. best time for. gathermg: fruit is .when it begins 
to drop off spoiltaneouslj^. This .^s^ from .the middle of 
Septetpber to the end of October. Ladders whijch will 
reaph to^the,top of the. tree^^must be provided ; lilfewUe 
baskets for the reception of the frMit. In plucking frnit^ 
the best rule, is to .take what appears ripest jn your hand^ 
and raise it level with jihe footr^talk; if it parts from the 
tree lay it carefully into the basket, otherwise let it, hang* 
The trees should therefore he. examined every three or 
four days. 

In the fruitery, the fruit is to be laid in heaps, i|nd co* 
vered with clean cloths and mats above, ^or witlv good 
natural hay, in order to its sweating. This is genexaUy 
^effected in three or four days ; and the fruit, may be.aU 
lowed to lie in the syireat for three or four days more. 
They are then to be wiped, one by one, with. clean cloths^ 

Some glazed earthen j^rs must then. he prpvjdefir wittt- 
tops or covers ; and ajsp a quantity of pore pit-sand, fr/ee 
of any mixture; this is to be thoroughly dried on aflge. 
Then put a layer of sand, an inch thick, on, the hottoflct 
4if the jar; ab9ve this a layer of froit, fi quarter, of fm 

* ' jnchy 
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\Bch, fre^ of eacfh other.: Cdii^erilhe whole wifh^sam), to 
the depth 9f hu iQch-^* .iihe&l&y^ aaectood ttratuai :of frbir^ 
coveriDg again with an tnch.of .aand^ end procelecl in* tbi4 
way till the w^hole be finished^ lAninclb and a half of fiaod 
may, be placed. oyeM be uppentoost^tow of fruit. :^ The jar 
i^ now to be closed,, and placed in a dsy way situatfon^ aia 
CQol^$po$0iblei.but^1treljr. free iroo) frosts . .- • i'^-^t 

T^hev^vio} iift\fiMm\ueh eaeh»kind of froit o^ightio he 
fit for the t4ble being- Jcnown^ the jars coataining 8ueb 
fruit are to be ^xamiiied/turning out 'the sand and frnif 
cautiously in|o a aievie. . The ripe feuit anay be laiid^iR 
the shelves of Abe. frnitj-rooBi for nse^- ^ndthe-unrrpe ii^ 
carefully to be replaced in the jars as before^ but will^ 
fresh dried sand. 

Some kinds of apples tnana^ed in /this way will keep 
till July. Pears will keep'till April ; and the Terling till 
Jiine. .•'•'•'- ^ . o . . 
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J^ JUr. Wiir^iJiw Bbhttib, iiiirdifter>toihe Eight 
Hon. the Earl qf Man^ld, nt Stom. ' 

From the Transactions of tiie Caledonian. 
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I \BlEG >kave.toisctbtmt io thc^odety-a meth^^^wftlch 
Lha^e practiatd «ritb svoceissV' ^for the des^racftioii of tb^ 
gmn^^y, aa wellas the black vcprnbin fhat'iiifest cherry. 
U«es^ i . . ; ^* ;. : v.- rv.; ,-. .! J. .J . '''-J ■ ' ' ^ ^ -i, 
Tabe one peck' of nnslnJced Iiai«; {rat ^it itoto«ahhog»' 
bead ;. filL it up iv^ith water, hating first 'bonefd a bole to 
drmw it off iby aboat>4i: fool or/inine inches frOni ' the bot*- 
lom, »ao .that the lioie, whka alaked, ^May lie under Ibe 

holet 
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bole: let it stand twenty-four hburs, ttien draw it off; 
and add 'half a ptond of- common 'soda, soch as is used 
for washing, to the liogsfaead of lime'-water. Twice or 
tfarice watering ^it h' this rrqiior, by means of a garden- 
eagine.,' wiiddestroy tbe vermin. • Care must be taken not 
to exceed in tbe specified quantil^ of s^a/ Otherwise it 
will destroy tbe^fbliage, being very acrid. TheLub con- 
taining the lime may be.fiiled up a second time withwa* 
teri stirring it wel) up> and'may be used 'as before, add- 
ing tbe : soda. New burntlime is best ; for I found that 
lime that had ^lain : some time did not^^act so' speedily, 
tliough by repeated application it answered the purpose.' 



;.'i 
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Bringing Pear Trees into a bearing State. 

It may be proper for me first to state to the Society, 
the nature and state of the trees on which my experi-^ 
metits were tried'. 

Tbe garden at Scone ii only five years old, the soil 
very- strong in ^geiie'ra}; and the ^trees very luxuriant; in 
particular, peacties'; and pears so much' so, that although 
they were .4i^arly> covering the walls, I never had any 
blossom for frnit. In Junie 1811, when nailing in the 
young shoots, tbe trees still appearing luxuriant, I began 
,to think of some method to check their rapid growth. 
Cutting tbe roots of trees in winter ha^ ,been often repre^ 
sented by writers as sufe;to throw'< them jntp ;a bearing 
state ; but it had not tbe desired effinst with, me^ ^though 
I ;had adopted that plan two winters before. I now, 
therefore, began to think of cutting the roots at tbis^ pe- 
riod of the year; (June), butiwas. somewhat afraid.of lull- 
ing the trees^; \, boiv^yer, - made; the; experiment on two. 
peaches ; and, after a week, I saw no akeration < in the 

foliage.. 
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foliage. I then proceeded to cvt.the ropta of the re$t of 
my peaches, .and also of two pear^,. ao Autumn fierga- 

.mot and Golden Beurr6; aqd this spring I had the satis- 
faction of seeiDg a very .fipe show. of blo^son^,. fruit being 
out of question this^season (1,811). .JT\i^ pears werei both 

. uDcommonly full, the.Golden>Beurr4in particulars. I be- 
lieve, indeed, that tree in general. bears early. From the 

.success (as I thought) that amended this experiment, I 
have this year cut the roots of the whole of my pears on 
a South aspect, consisting of Colmars, Cre^sanes, Poir 

•d'Auch, &c. The result shall be communicated to the 

.Society. , . , v . . , 

As some pears . bear principally at, the eztrepaities of 
the branches, perhaps Ibytri^ining them in, the fajn man- 
ner, and layiQg in sonc^e, young shpot3 yearly, they would 
probably bear the second j^ear,. or, more. properly speak- 

.ingythe third, when the shoots aro, two years old all 
over the tree. 
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Memoir on a new Febrifuge. By M. Akmano Seguin. 
■* Read to the National Institute. 

From the Annales de Chimie. 

JxlY experiments with relation to the febriftige princi- 
ple of quipquina having Convinced ine that a great part 
of those of commerce are Inactive, and frequently feven 
pernicious, because they are deteriorfitfed, mixed,' or de- 
prived of the febrifuge^ principle,* suggested the idea of 
^ trying, whether it was riot possible to discover ah inva- 
riably identical febrifiige principle, more efficacious, 
more certain* ih its effects, more assithilable with our 
'tysleiii;' and less liable to be adiilterated/ That* which t 
' ' am 
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am aboQt to describe ptoesestos Ait thesf adviiDtages, wtcb 
tbe additional :oae of <beingiridlgeiiousl 

'Fbrthie purpose of discoverjfi^ it, I bj^gao witfe-^ob- 
mtttiing most of .the chtetnical aiid medicinal substances 
to the lyhole of the re-ugients/ which' 1 bavei pointed out 
foir ^he febrifuge priticipleof the-quitiqittna, and with ai- 
cerlaioiag W^hetfaer siich of those ^shbstances as liiigbt 
c«titaii> th0 febrifuge priocfple, did notat the sametim^ 
cot&prqhend bther substances prejudicial to tbe animal 
economy. . . - ' , ■ 

< The adoption of this new febrifuge is of such interest 
to our commerce^ which annually exports more than 
three millions (^f francs), to procure a pnaciple' which 
W^ have close at hand; to humanity in getieral^ and hi 
particular to thai useful class of society, which, though, 
tnosi subject to fevers^ bn* account of the bad quality of 
its food, cannot wtthout great difficulty, owing 'to its 
poverty, procure the remedy which is to effect a cure, 
that I request the clas^to appoint a commission, charged 
to repeat, at my expense, the experiments that 1 am 
about lodetaiK 

The new febrifuge principle which I propose to* substi- 
tute for quinquina, because it possesses all the advan-. 
tages of the latter, and t^as none of its inconvehienctea, 
is gelatiqe. Like good quinquina, it precipitates tan and 
gall-nut, but not sulphate 0/ iron. Its febrifuge pro- 
perly, is so efficacious, that I have not yet met with an j^ 
fevers, continued, quotidian, or nervous, fevers attending 
puberty and dentition, tertian or quartan, however con- 
firmed, that have not yielded to its action. 

When properly administered, this remedy almost al- 
Urays reduces continued or. quotidian fevers the very first 
day. In aH other f^vers^, even the most obstinfite, it di- 
IDinisbes very considerably, at the first application, tbe 

violehce 
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vioIeneeaDt] duration of the hot and cotd fits^ eBpeeialljr 
the latter; it decreases them stiK more at the second, 
and rem oTes them entirely at the thirds fourtb> or fifth, 
paroxysm at farthest. 

' It ought to be taken at the moment when the symp- 
toms of the cold fit begin to be feh. As soon as it has 
been administeredi the amendment of the patient is sbme- 
times so rapid as to seem almost miracuious, and the e& 
feet of mDgic. In a few moments the fingers become 
supple ; iix fifteen or twenty minutes, and frequently even 
sDoaer, the pains felt in different parts of the body abate 
eon&iderably, and often cease altogether; the oppression 
upon the chest is removed, and the respiration, which is 
sometimes so obstructed that the inspirations are a)mo9l 
convulsive, becomes free and easy. 

During the whole time of the disease the patient 
should be well covered, and not take any violent exer-^ 
cise ; keep his room on the day of the paroxysm ; ab-^ 
stain as much as possible from liquid food of all kinds, 
from fruit, spices, and spirituous liquors; live chiefly 
upon thick soup and meat, of the best quality, boiled, 
or preferably roasted; and, above all, drink extremely 
little, however thirsty he may be. As to the quantity of ' 
food, it shonM be so proportioned to the appetite of the 
individual, that he ought never to be completely satiated, 
and still less cloyed. ' 

Besides the application of the remedy at the moment of 
the paroxysm, it ought likewise to be taken morning and 
evening during the whole time the fever lasts, and even 
for a certain time after it is over. In cases of dentition of 
growth, it is even advisable to continue it till they are past^ 
In general the patient should not eat within an hour after** 
the cessation of the paroxysms, or an hour after the ap- 
pUcation of the remedy,' if it be taken m the intermissions. 

Vox. XXYIL— Second Series. li The 
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The progress of the cure by this remedy is in general 
Tery negular. Whenever the feVer is not removed at the ' 
first fit it changes its nature; from quartan it becomes 
tertian, sometimes remittent^ and at length ceases. From 
the commencement of the treatment the chokings dimi- 
nish ; the intestines. become open, and perform their 
functions with ease ; the tongue ceases to be furred, and . 
the lips, which were discololired^ resume a fine vermilion 
tint. In a Very short time after the cessation of the pa- 
roj^ysms, the patient, from the continued nse of the.re- 
medy, is thrown into strong sweats, wliich he must, by 
no means try to abate, because they tend to complete 
the cur^* The faeces, which during the disease were in 
general black, then recover their natural colour. 

The remedy may be administered in different doses, 
according tolhe constitution of the individual, and the 
forc^ of the fever. . On this subject nothing but approx^ 
imations can be given: it is the province of the physi- 
cian to regulate the doses, according to circumstances. 
However, not to leave that matter in absolute uncertainty, 
I shall state the proportions that have succeeded best 
with me in the. different circumstances that have fallen 
under my observation. 

To children at the breast up to the age of one year, 
may be given from 24 grains to 1 drachm at each appli- 
cation. For a child from one to three years old, from 48 
grains to 2 drachms may be employed ; for a child from 
three to sevep years old, from 1 drachm to 4 ; for n child. 
from seven to twelve years old, from ^ to G drachms ; for, • 
peifSons between twelve and sixteen, from 2 to 12 
drachms : and for all above that age from 2 djachms to 
3 ounces. 

To remove all fear of danger in regard to these propor- 
tions, I can assert, that before I administered this re- 
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inedy to any patient, I took myself so much as eight 
ounces of gelatine at once; that is to say^ thi'ice asniuch 
as I commonly give in the most violent paroxysms^ and 
that I experienced no sort of inconvenience from it^ ex- 
cept a slight degree of fatigue and drowsiness. 

If the patient is so reduced that he is unable to digest, 
that his. strength is almost entirely exhausted, and he is 
sinking into consumption, which too frequently happens 
from improper treatment, or the too-long continued use 
of quinquina, injudiciously administered, the dose of ge- 
latine should be gradually increased till the fever is radi- 
cally cured, an3 then mix a draught, composed of cin- 
namon and sugar, infused in good wine, with a dose of 
from four to eight ounces per day. By this method I 
have saved, and radically cured, patients who seemed 
past all hope of recovery. 

I have in general remarked, that in very obstinate fe- 
vei's it is advisable to give the remedy in a dose sufBci- 
eotly krge during the paroxysm that the patient may 
find himself for twenty-four hours more exhausted, and 
his head more painful, than he Would have done from 
the eilTect of the paroxysm alone. But in the succeed- 

* 

ing paroxysms it is proper to administer large doses in 
the intermissions, and much smaller ones at the begin- 
ning, of the paroxysms. 

Quinquina should on no account be used at the same 
time as the gelatine, for the paroxysm then increases in 

violeucef 

. When fevers are caused by worms> it is necessary to 
expel them before the gdatine is administered, other- 
wise the complaint is only aggravated. The same course 
miust.be pursued when the fevers are accompanied with 
other disorders ;: for, unluckily, gelatine is not an uni- 
versal remedy. 

I i % Whea 
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Wbea it fails io produce A ^ery covtsidermble rnnen^^ 
ment after ^the first paroxysoai as is the case ia oer«' 
t&in klads of fevers^ p^^nicularly the nervous, the me of 
it sbotild not be continued eiccept «is an indirect uredittoi, 
if it be judged ibat in this new way it may produce sdme 
effect. . 

As to the mode of preparing the gelatin^^ that which 1' 
employ is as follows : Select the driest and most trans|ftA'^ 
rent gelatine 9 dissolve it in a sand-bath^ in tliree poirtt; 
of water; add equal piarts of sugar, and soisre drops of 
orange-flower water.. Keep it in this state of jeHy, aod 
at the moment of applying ihe remedydissoke in a^aiid^' 
bath this quadtily that is to be administeired. Tbe sugar: 
and orange-flOwer water have nothing to do with cike ef^ 
fi[cm:y of the gelatine; they mei>dy serve to disguise m> 
some measure its natural insipidity. 

The gelatine may likewise be prepared in the form bf 
calked, and in \hh state it may be kept for any lengitih of' 
time> and will bear t<> be conveyed to any part olf ihe* 
world.. I make these cakes in the following manner : 

I take very transparent gelatine ; mix with i% an equal > 
weight of sugar, and thrice its weight of water% Having 
thoroughly dissolved this mixture, laddasmaH q«ian^ 
tity of orange-flower "Water, and p^i»r it into a g)a»s 
mould, which contains as many superficial srncbes ds tbt^re 
are drachms of jelly in my mixtiire. When it is beeoliict 
quite hard I take it out of the mo«ld, and Jay it ufyon % • 
wire grating, forming in like manner squares of an inoh' 
each : when almost dry, I c»t it according fo its dfVU 
sionsi When these -cakes are wanted for use> noihhig > 
more is necessary than to -dissolve them in the 'smidtest 
possU^le quantity of waler^ awd thas «o tiake them la a 
liqmd form ; at tbey may !be suffered ^ to m^h iia ^th^ 
mouth. 

Considered 
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CoQsidi^d ki a fMedteiiiali political^ and ^eonomica}' 
point <of vmw, gelatine affords ia its application to the 
<7ttre of ferere mtieh greater advantages than quinquNuik' 
It oetmaions no kind of irritation ^^proctires soand sletep^ 
and la gentle per<piraitioa; keeps the body open> witbom 
oolid'Or beart-bum; recruits the strengtb, and is digested 
even' by the weakest Btomaichs^ vrhioh would throw up 
qiiimj^itia as soon as It was adiainistered. 

As liie too long^ontinned ase of quioqaioa is attended' 
i^ith serioos incbnvetifencksy it is uisualiy taken only for 
a short time after the cessation of the paroxysms* For 
this -reason it frequently happens, that, fevers cored by 
means of qoinquina return some time afterwards^ either 
from humidity or defective digestion, or a variety of 
otlier cirtoaistanc^s ; and in this case the treatment of 
them 'becom'es much more diiBcalt. Oelatine is never 
filtonded with this inconvenience, for its use may be 
continued as long as the disorder requires, «nd can ne«' 
ver do atiy h&l*m« 

In regard to «con<miy, there is a great difference be-, 
tireen quinquina and :gelatine. The price of the latter 
compared to that «f the former is at most ia the propor-^ 
tffoa "of 1 to 3d. 

iUl the experitneats upon whtefa the principles here 
laid dotvn are founded w«re made in my infirmary, or in 
the ^adjacent places, as Buc, Bv^re, Sevres, and Meu-^ 
d«ny ill the prestoee of M. Bahiac, surgeon of Jouy, 
who displays ttxtraordiiianry zeal for tlie advancement of 
medacine. 

I shall confine myself for the present to a concise ac-' 
oonnt :of the iprincsrpal>coTes which i have effected. 

A kd o£ fifteen, in my empby, had for tfaree-tnonths 
and a half a quotidian fever, the paroxysitfs of which 
lasted about ten hours. His debility was such> that he 

wept 
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Wept almost all d^y^ without knowing why. ' He had ne^ 
ver. taken any quinquina. The (irat day that I put him 
into my. infirmary I gave him two drachms of gelatine, 
at the moment when he began to feel the paroxysms 
coming; upon^ him. In less than an hour the shivering 
passed off, and never returned. It was but seventeen 
d.iys before he was'completely cured. 

The cooper of my brewery had a very violent fever, 
whicK had reduced him. the more as he was a man of 
sixty .^ I began to treat him at his ninth paroxysm. [ 
gave him three drachma of gelatine. The shivering^ 
which commonly lasted three hours, ceased in half an^ 
hour, and the hot fit, which usually continued eleven 
hours, lasted only two and a half. At the second parox* 
ysm there was no shivering^ and the hot fit lasted but on^ 
hour. At the third .paroxysm the fever totally disap* 
peared, and never returned. His tcomplete eure took 
only twelve days. 

One of the men employed in my stables had had a fe- 
ver for five monthsi From a tertian, which it originally 
vyas, it had changed to a quartan, in spite of a very great 
quantity of quinquina that.he had tak4en. For a fortnight 
he had discontinued the use of that remedy, beciluse his 
stonaach could no longer endure it. On the first day 
that I took him in hand I gave him six drachms of gela- 
tine; his stomach was not in the least disordered,, and 
digested it well. His paroxysm abated from that mo- 
ment by more than one half. Ttfree days afterwards the 
paroxysm did not come on at all, and he was completely 
cured in nine days. 

M. Seguin states several other cases which were at- 
tended with similar success ; but our limits will not allow 
us to give them. 
,' ■ .... 
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"^ Additions to the l)escrtptioH of the Process for dyeing Silk 
of a Prussian Blue. By Af. Raymond. Published 
. by the Government i/t. 1811. 

From Archives dcs Descouy^rtes for 1815. < 

X HE most remarkable, and at the same time the most 
useful, addition which M. Raypond has made in his pro-* 
cess, consists in the passage of the silk through an al- 
most, boiling and very strong solution of white soap, after 
it has received its ground of rust in the bath of calcined 
copperas, (super-oxygeaated sulphate of iron,) and bjeen 
cleansed in the river* 

By this passage of the silk through the soap the oxyd 
of iron with which it was impregnated becomes much 
more strongly fixed in it, and at the same time acquires 
a much higher degree of oxydation, as is proved by the 
deep walnut colour assumed by the rusty ground, in .coo- 
sequence of this immersion in the hot solution of soap. . 

M. Raymond's process is as follows : Dissolve in asuf-r 
ficient quantity of boiling water one part of white soap 
for four parts of silk. The soapy water which bus been 
previously used for washing out tbe gum will serve ex* 
tre^iely well for this purpose, if strengthened by the ad-r 
diiion of one-half part of fresh so.ip to four parts of silk, 
and employed very hot. When ihe soapis completely 
dissolved, and no clots qire to be seen in it, [for the greater 
certainty, it is advisable to strain,' the boiling solution 
through a cloth, or to tie up the soap in a . clean linen 
bag before.it is put into the boiling water to be dissolved} 
— plunge into it the silk impregnated with its mordant of 
ferrqgmous oxyd, and well cleansed from it in the river; 
continue to turn it upon the poles till it has eniirely<re- 
covered its ulcaraess, which will be the case after four or 

five 
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five dips, whenever the soap-bath has been property pre- 
pared, that is, when it is almost boiling, and has been 
made in the proportion above mentioned. The solution 
of soap employed for this operation need not be lost, as 
it may be aftejrwtrd^ used for boUing those siiks which 
are to receive ordinary and dark colours. 

The silk after being taken out of the soap-bath should 
be well washed in the river, before it is plunged into the 
bath of prussiate to give it the blue colour. 

'* I have aiscertained," says the author, ** that it is ne- 
cessary to add to the bath of prussiate a larger quantity 
of muriatic acid than has been stated in the description 
of the process ; otherwise the blue colour cannot deve- 
lope itself upon the silk. I advise, therefore, that two 
parts of muriatic acid be used for one of potash, since, 
how well soever the silk may have been washed after the 
soap-bath, it always retains a portion of the soap, the 
presence of which, preventing part of the effect of de- 
composition, which ought to be produced on the prus^ 
siate by the action- of the muriatic acid, renders it ne- 
cessary to increase the proportion of the latter. 

'^ I have likewise ascertained, that it is advantageous not 
to turn the hanks of silk dt all upon their poles in the 
baih of prussiate of potash till such part of the hanks as 
are plunged into it have completely assumed the blue 
Colour which they are to acquire in consequence of %he 
intensity of the rusty ground with which they have been 
impregnated. It will be sufficient, therefore, to raise up 
the hanks of silk in, and even out, of the bath, eight or tea 
iSxxit^y and to stir them well in it ; after which they may 
be replaced in it, that the other parts may in their turn 
become blue. No uneasiness, need be felt respecting the 
iDequaUties which are at fifst to be perceived itv the eo* 
loof I as it ca&not possibly fail to be communicated in. the 

most 
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most uniform manoer whenever the ground oC ostyd of 
iron has Been properly given to the silk. 

" When a very deep shade of blue, like that called im- 
perial, is desired, it is then necessary to pass the silk, at 
two different times, throiigh the mordant of calcined cop- 
peras, taking care to give it a strong infusion of soap al* 
most boiling between and after the baths of the mordant. 
In^this manner ,you are always sure to obtain a very deep, 
ground of rust; which will render it fit for taking an ex- 
tremely Hch blue, when it comes to be plunged into the 
bath of.prussiate.of pptash, duly acidulated by ~the addi- 
tion of a sufficient quantity of muriatic acid. 

** The dippipg of the silk in ammoniacal liquor, to deepen 
the colour and render it more fixed, is now become an 
pperatioji useless, at the best, and which cannot answer 
the purpose, except with great quantities of silk at once, 
by employing a very small proportion of that alkali, and 
taking care to dilute it with plenty of water ; otherwise it 
would be liiible to make the blue too deep in some plabes, 
and too pale in others, (ostead, therefore^ of the very 
delicate operation of dipping in ammonia, (volatile al^ 
kali,) it. is advisably to give the silk, after it has beeq 
dyed and well washed in the rivet, without beetling, two 
or three plunges in a vessel three parts full of water,, to 
/emove the acid which prevents the blue colour from ac- 
qairidg the red tinge that is to add to its richness. It 
afterward^ deepens to the degree required by the mere 
coptact with the air ; and it has beea fully ascertained 
that it gains by this method, especially when the silk 
has been passed through soap. subsequently to the cop- 
peras bath, a beauty and solidity superior to thosewhich 
it derives from the treatment with ammonia. 

''It may not be amiss to inform here such manufac- 
ttirers and dyers as may not be acquainted witk the cir- 

Vol. XXVII. — JSecond Sreies. Kk cum- 
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cumstanbe, that it is an essential property of Ibe Prosskiii 
blue coloury communioated to eilky to reddeD and deepen, 
for a fortnight at least^^ by the mere conrtact with the air. 
Hence those two changes are pl-oduced and^ compleled 
in a perfectly uniform manner till the silk com^s to be 
wonnd^ that is, till the twist presents all its surfaces, to 
the oxydating action of the aerial fluid ;' and not till then 
is it foood to have acquired all the development and all 
the richness of which it is susceptible. 

'^ There cannot be any- doubt, that by mekns of the de- 
tails intio which I have here entered concerning the cor- 
rections andadditiolH, which operatfohs perfotmed on a 
large scale have enabled me to make in my process Tor 
dyeing silk of a •Prussian blue— there cannot be any 
doubly I «ay, that this process will be found to ans^rer 
completely by all the dyers who will -give it a fair trial, 
linee it is a.fact, thatthere is not a single iestablishmeot 
alLyonsji St. Etienne, and Avignon, where it is not prac« 
tis^d, in the most satisfactory maniter, By met^ns of the 
improvements which I have here described." 

By means of this addition the blues obtained with 
prussiate of iron, otherwise termed Raymond*8 Hues, are 
at leastas brilliant^ amd the silk is quite as soft to the 
touch, &nd as easily wound, as in blues which are pro- 
duced with the sulphuric ^solution of indigo, and known 
by the name- of composition blues ; and ihey have this ad- 
vantage over the latter, that they are much more beaoti- 
ful, aftd at the same time more solid. 
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Processes/or making Water-colour Green* 
By M. Lenormakd* , : 

From his Manuel du Fabricant de Vert-de-ori^. 

X H£ acetate of crystallised copper is employed in 
painting and for Tamisbes. These crystals are in great 
req«est for the beauty and the solidity of the colours 
whieb they furnish. They yield by distillation an acid, 
with a very powerful smteil, called radical vinegar, which 
is nsed by apolhecaries. 

The solution of verdigris in acetic acid is used to co* 
lour the parchment, employed in binding books^ as well 
as the shagreen with Which cases destined to hold valua- 
ble objects are 'covered. 

m 

We sfaali here give two. processes for prepariog the: 
liquid called m^ater-colour green, whicli is so much 
sought after by the designers of geographical maps. Tsnd 
geometricians, and the composition of which is very lit- 
tle known. r < . . 

First Process. 

Take equal parts of cream of tartar and verdigris^^both 
well pulverised ; mix them completely, place this mix- 
ture upon a sand-bath, geiitly heated, and leave it for 
the space of seventy-two hours. Then add as much dis- 
tilled water as you have used of cream of tartar, and con- 
tinue to heat gently for six hours. Filter the liquid, and 
to prevent it from sinking into the paper, add a sufficient 
quantity of the whitest gum arabic, and you will the^. 
have a most beautiful and excellent green f<>r wasMng 
plans.. 

This colour is unalterable, and wiH keep in ismall bat-* 
ties for any length of time; but, for the great facility of 
carriage, you may fill small saucers with it^ and leave it 

K k 2 to 
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to evaporate/ either spontaDeously or- od the hpb of a 
stove, taking care to replenish the saucer».afi the liqoid 
diminishes. By this method you obtain this beautifol 
colour in a solid form. 

Second Process. 

^ The colour obtained by this second process is not by: 
far so beautiful as the preceding : hot as dratights^ieo^ 
have occasibn for several shades to diversify their draw- 
ings, we shall give the receipt for it. , 

Boil for half an hour, in a varnished earthen pot, two. 
decagrammes of verdigris with half a litre of water'; stir 
the whole with a wooden spatula, and add one deca- 
gramme of cream of tartar. Let it boil a quarter of an 
. hour longer, and then strain through a rag^ Set the It«- 
quid again on the. fire, and let it boil till it has diminished 
one*third. Add, as above, some of the whitest guoi 
arabic. 

This colour may be obtained in a solid form by re* 
ducing as above directed. A few drops of water poured 
% into a saucer will dilute a sufficient quantity for use at 
one time. 

Infringement of Patent Right., 

' . ' _. • 

CA)urt of Chancery, J/ugust iO, 1815* 

George, t;. Beaumont, Wackerback, and 

Marti NEAU. 

jL his .was an application for an order to dissolve an 
* injunction, which had been obtained to I'estrain the plain- 
tiff from usjid^ ^ certain method of refining sugar, by 
which it bfid Jbflen alleged the patent rights of the de- 

feiidants were infringed. 

■ It 
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It Appeaired that a paleal, procured by Ibl Mr. Cotntaat^ 
for refining SQgar % by the meabs of wood or other ve^ 
getable charcoal, had been purchlEised by Messrs. Beau^ 
^ftont and Wackerback; that another patent had been 
tttbseqiletilly oblawed bj Mr. Martioeau f, for effecting 
ihe same purpose by means of animal charcoal^ that is, 
charcoal produced from the burning of bones or dthier 
animal substances ; and that these defendants had finalty 
agreed, for their mutual interests, to unite their patents. 
It had been' set forth, as the ground of the injunction, 
that Mr. George, pretending to treat with the present 
defendants about the purchase of a license from them for 
practising their mode of refining sugar, had watched th^ 
process in thefr manufacturing houses, and afterwards, 
without license^ put it in practice for his own advantage, 
and to the manifest injury of their patent rights. 

Mr. Kell, who opened the case for the plaintiff, con* 
tended' that the patents themselves were not good, the 
process of refining by means of charcoal being no new 
invention, but.had been particularly described in ''The 
Repertory of Arts,'' published in February, 1813, long 
anterior to the date of either df the patents, and had 
Jbeen practised by himself three months before the earlier 
of the patents, as had been testified by the Affidavits of. 
his two sons and four labourers. Under such circum- 
stances the 'learned Counisel hoped his Lordship w6uld'< 
dissolve the injunction. 

Sir Samuel Romi)ly, for the defendants, denied the 
doctrine advanced by Mr. Bell, relative to the distribu-f 
tton of licenses, as not being implied in the fneaaing of. 
the statutes referred to. The practice, on the other hand, 
was fully justified by usage, and. by the very wprds of 
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* See hit patent in this work, vol. XXI. 
f Fubliibed in this Nomber. 
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Uie (MrteiU itselll As to the defcoee set ttp b j Mr« George, 
ibat >be bad coMeeted hia knotrkdge froiii> the essny in the 
^^ Repertory of Arts/' it was very strange that he sh<Hikt 
Iwv^ siifii(red taro yeafa to elapse before he nvade any asc^ 
of it; But, by bis own accoant, the experiments which 
i he hmi made with chiarcoai 4n tlie refinement of sngar 
wete aborti've until he had improved his praettee, not*by^ 
** The/ Repertory," but by means of what he was per- 
nsitted to see in the mdniifoctories of the defendants, while 
be was. pivtending to negociate with them for a license* 

Mf. Halt, oh the same side, observed, that Mr. George 
did not deny tbat he had been infringing on the patents, 
cbbttodiiig oaly, that the same materials had' been used 
for the same pnrpese befiore ; but, as to his having acquire^ 
bis knowledge from the^soorce suggested, the plea wa9 
absurd, and' inconstJtieBt with his own testimony. In^ 
Novcnibier ]814y its ws» plain, by his corresp^dence 
with Mr. Hudson, that he had no such knowiedge. In 
conae^oence of what that gentleman had imparted to., 
him, he says, in a letter to Mr. {^udson^ that he had tried 
the 'Qxperiitoent of refining by charcoal, but failed. H^ 
thed observes, that the failure might be owing to his 
using- lime-water instead* of pure water. It was strange 
tluu he could be thus ignorant of a process with which he 
professes himself to have been before familiar. Mr. Hud-^ 
son, in his reply, omitted any notice of what had been said 
as to the cause of failure, but warned Mr. George not to 
infringe on' the patents. As to what had been said on 
the subject of charcoal in " The Repertory," it referred 
not to the clarification of sugar, but to the qualifying of 
acids ; and, with respect to the originality of the inven- ' 
tton, it was not necessary that every part of a new and 
useful invention should be such as bad never existed be- 
fore ; a knife was necessary to shear oloth, but a knife 

might 



miglit be contrived of a new form and ccm0lfiietkM» 
which wioutd do the work nmoh befeterthso a qonraion 
JcDife, and might on that acoount enlide the eontrinvrto 
4he righu of a paten lee. It nms ^n^t the frtneiple, iut tim 
applimtwn oftheprimeiple, tbat^muit be^mw* 

Mr. Leach, on the same-iii^, velerred to a ^forinct: 
case, in which ;bi8 Lorddfiip bad laid it down as a rule, 
jthat the noveltj which was required io the tiile to a pa& 
^ent lay in the new and uuful application of €t principle/ 
wbether the principle itself was 4ben first ad vati^ed or 
not. It.waa;plajn, that in \Maj, when /Mr. Greprge4Pas 
negoeiatiDg.aI>6ut a lioense,.he was qdite ignoraatof the 
process and principle, and so expressed himself 'to-Mr. 
Wackerback and others/ to whomibe-mentioRed^hi^ sar* 
prise and astonishment. at the e£kcts which thej.aHow<ed 
bim to witness. Mis taking advantage. of what he /bad. 
thiis been permitted to see under • the pretext of taking 
Up . a lii^enie, was a- gross fraud. 

The Lord Chancellor had generally been of opinioa^ 
that patentees iwere rather biirdly dealt .by, though be 
knew there were.sameisoundiopinions.at ;varianoe «^tb 
bi& oi^n in that respect. It was impossible i»r biiii>to«£Mw 
get the aiiiguinents wbicbion.a former occasion bad ^bettt 
used by Mn Leaoband Mr. Hart, af guurents iibt exaatif 
consonant to thdse they bad used to«<l<fiy. He sbauM^ 
however, dismiss that impression from>bis mind, and irp« 
ply bis judgment, as well as hiS was table, lo tbe iplaia 
ibots delivered to the Court, and by no means jnrge tbe 
n|;hts of patents beyond iheic lawful bmits. The patents 
might be^right, or they might be panlyiright and partlgr 
Wfong. They might give too ex tensive, an autfabrity«o' 
the holders. They might empower U^eir possessars tO'io* 
ttiifere^vitb the fail* and proper^wse of : materials belong- 
ing to their trade, and to say, << We .ase-^ainedwitb tlie 

law 
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Jaw.agfiiiitt yovi and you most not use those matemts 
jittlessyou can shew us that our patents are good for no- 
ttbiftg." Great incooveoience to his Majesty's subjects 
must arise from the imperfect nature or doubtful inter- 
pretation of the rights of patentees. A new method of 
improving a machine might be devisedi and a patent oh- 
^tained for it : but that .would be no obstruction to the use 
0i the old one* . The main and the first question was, 
.whether the patents were good or nor, and the best mode 
of d<^tei:mining that would be to proceed by law, for it 
jwas only in a lew special cases that that Court could pro* 
p^rly enter on such subjects. Tbe patents must be pro* 
tected until they, were found to be bad. The affidavit of 
the, plaiiitiff states, that be had been in the practice of 
proceeding by the process named in the patent three 
months before the date of the patent. He was by no 
ineaiiS prepared or inclined to justify the mode by which 
the plaintiff appeared to have acquired information while 
\^ seemed to be Ipokiog for a license from the defend- 
•lits^ yet having got his knowledge/ even by such ex- 
cfeptionable means, it would be difficult to prevent him 
from using it. The question simply was,, wheth/er the 
patents were good or not, and that was plainly a qoestion- 
6f law. If they should be determined good, damages 
might be recovered to the extent of their violation, not 
only .by the patentees, but by tbe persons who had ob» * 
lained licenses from them. What he §hould recommend 
would, be, to take the question into a Court of Law, and 
in the mean time he would order that an account be kept 
by the plaintiff of the number of pans which he employed, 
and of the quantity of sugar produced" by the new mod^ 
of refinement. 

After some observations from the different Counsel, the 
iDJunctioo waa dissolved. 
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Specification of the Patent granted to John Francis 
Wyatt, late of FurnitaVs Inn, Engineer; for new 
kinds of Bricks or" Blocks, one of which is particularly, 
adapted for the Fronts of Houses and other Buildings, 
giving to them the Jppearance of Stone ; another is ap» 
pKcable to a new Method of bonding Brickwork ; also a 
new kind of Blocks or Slabs for paving Floors, and facing 
Of lining Walls instead of Ashlar, which rs)ill resemble 
Marble or Stone, and which may he applied to Steps, 

' Stairs, and other Parts of Buildings. * 

Dated February 15, 1315. 

. JL O all to whom these presents shall come, Qcc. 
I^ow KNOW YE, that in compliance wrth the said pro- 
viso, I the said John Francis Wyatt do hereljy declare 
that the nature of my said invention, and the manner in 
which the same is to be performed, is described as fol^ 
lows; that is to say: I prepare thin pieces, plates, or 
slabs of stone, of sizes to fit the sides and ends of the 
bricks or 'block%, or masses or bmps, intended to be used 
in the fronts of buildings. These pieces, plates, or slabs, 
being previously cleaned and wetted, are then placed in 
moulds; apd Parker's cement, or what is oiore commonly 
Vol. XXVIIw — Second Seei^ss* L 1 . known 
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known by the name of Roman cement^ or any other pro- 
per cement, in a fit state of moistupe, is laid upon them, 
and which is to remain till th>e cement be sufficiently in- 
durated, and united to the stone; or the cement may first 
be pot into the moulds^ and the pieees, plate», or slabs 
of stone laid upon it, and remain till the cement be suf- 
ficiently indurated and united to the stone. TUey are 
then to be ytaken out of the moulds, and piled up or 
placed in a proper situation for drying ; the longer they 
are exposed to the atmosphere, the harder they will be- 
come; and in a few months, or a shorter period, they 
will be hard enough for use, without the application of 
artificial heat. T(;ie pieces, plates, or slabs of stone, need 
not be more than half an inch thick, but maybe thicker 
or thinner, according to the discretion of those interested 
in the work. The quality of the stone to be used for the 
pieces, plates, or slabs, is best if somewhat bibulous or 
porous ; and for this reason ^I prefer Bath stone, but 
Portland or even marble may be applied if the cement be 
such as will cohere to the stone or marble. Although I 
recommend, for the purposes of this invention, the ce- 
ment prepared according to James Parker's patent, dated 
one thousand seven hundred and ninety-six, yet any other 
cement possessing the property of becoming so indu- 
rated in a short space of time, is proper for the purpose* 
It is not necessary to use Parker's or any other cement 
without the admixture of any other materials; on the 
contrary, it will be advantageous in many cases^to mix 
with it clean rough sand, small gravel, fragments of 
bricks, flint stones, shingle, scoria of iron, copper slag, 
and other such materials; taking carle that the propor- 
tion of Parker's, or other proper cement, be sufficient to 
make a strong union with the pieces, plates^ or slabs of 
stone or marble, and the other materials. 

The 



. partictdarlif oAipted for ti€ Ih>Ht4 of Bailings. 9iSS 

Tbe moulds I uee ia makiDg these bricks- or blodcs, 
or, masses or lumps I do not consider as a part of 
the iuvenlion: those used io makiog bricks in \im 
common way will answer the purpose, ualy the bricks 
or blocks^ or fBasses or lumps, must remain longer in 
tbepi to become indurated than is used in the com- 
mon way o^ biiok-making. 

Ear bonding brickwork I make protuberances on the 
npp^[;.side of each brick or block, or mass or Jump, so . 
that such proluberaocas shall nearly fit or fill the hollow 
left-in the.upder part of the brick or block, or mass or 
ItHnpj on, which it is to rest: and when walls are to be 
built exceeding nine inches in thickness, I build two this 
walls, either brick on edge, or otherwise parallel to each 
other, and fiU op the intermediate &pace with a com- 
position :of cflment, sand, rubble, or such like materials, 
thereby connecting end bunding the two walls together^ 
as represenied in the section of the wail, Fig. 1. 

For facing or lining walls, only the inner wall may be 
built with bricks or blocks, or masses or lumps, and the 
outside or external one may be of real or artificial stone, 
.as represented at A A, in the section Fig, 2. 



Fig. 1. 



Fig. 2. 



Paving blot.'ks or slabs nre made in ihe same man- 
ner as the faced bricks or blocks, or masses or lumps,' 
either by laying tbethin pieces, plates, or slabs of stont^ 
or marble, at:the bottom of the mould, and applying the 
Lis cement 
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cement or composition upon them in a proper state of 
moisture^ or by putting the cement or composition into 
thie mould first, and placing the stone or-marble upon it/ 
and left till sufficiently indurated before taken out. These 
blocks or slabs may be either entirely or partially faced 
with bibulous stone, or even marble, and when partially 
faced they may be laid in ornamental figures; or the 
stone may be first laid ; or the blocks or slabs separately 
shaped and prepared, and the design engraved upon 
the surface, and undercut, and the cement trowelled into 
those parts ; or the stone parts of the pavement may be 
laid in their intended situatiofis on the floor,' with ^ suffi« 
cient cement underneath to raise them all to a level sur- 
face, and the spaces between them afterwards filled up 
N with cement' to the surface of the stpne: and when suf- 
ficiently indurated, rubbed down to a smooth surface 
by any of the usual methods. The steps or stairs are 
made in the same manner as the bricks or blocks, or 
masses or lumps. 

. In witness whereof, &c. 
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Observations by the Patentee. 

That valuable* property which the Roman cement is 
known to. possess, of becoming in a short time as hard as 
stone, points out its peculiar eligibility for the employ- 
ment of it in buildings, and by combining it with other 
durable materials, in the form of bricks, and laying them 
in the said cement instead of common mortar, a building 
may be thereby rendered. literally a stone edifipe ; for the 
cement (when deprived of its water with winch it is 
mixed to render it plastic, which is the case after a short 
exposure to the atmosphere) does actually bepo/ne stone. 
By their being made without artificial heat they retain 

the 



particularly adapted for the Fronts of Buildings. 861 

the exact form of the moulds in which they are made/so 
that accuracy is preserved iii laying them without much 
troubky and much less cement or mortar is required than 
with any other kind x)f bricks. 

Pointing is not necessary either for use or beauty ; and 
as water canriot penetrate them, they are an efTeqtual 
preventive of damp walls. When laid in put^y or fine 
mortar, of which but little is required, they make excel- 
lent work, the joints being hardly perceptible. 

The expense of a front of these bricks will not be 
more than one of fine malm stocks when pointed, as in 
consequence of their uniformity in size and shape they 
will be laid in much less time than any other kind of 
bricks. Closers and arches * will be furnished at prices 
proportioned to the rest, so that no loss is occasioned by 
"waste in cutting, which in other bricks is considerable. 

The other parts of my invention, describea in the spe- 
cification, I have not practised to much extent; but in a 
short time I hope to furnish the Editor with the result. 

Orders are executed by Messrs. James Grellier and Co. 
Old Swan, London Bridge, where specimens may be had, 
and references given to buildings whieh are now carry- 
ing up with the Roman bricks. 

* The mode I have adopted to pat in camber and other arches 
differs from the usual way. Instead of cutting each arch-brick (or 
-voussoir)^ and building the left hand skewb<ick, and then,iifter the 
arch is put in, work the other skewback up to it, I build both skew- 
backs or abutments, and support a piece or pieces of stone cut so as 
to form the soffit and face of the arch, (about an inch in thickness,') 
and then turn a hand of bf ick-work, bedded in cemeat on the inside, 
and afterwards make saw carfs on the front, and soffit of the stone, 
to represent the radial lines of each voutsoir, , 
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Specification of the Patent granted ^o Thomas Bagot, of 
Birmingham, in the County of Warwicky Surveyor ; for 
a Method and Machine for passing Boats, Barges, and 
other Vessels, from a higher to a lower Level, and the 
contrary, without Loss of Water. 

Dated April 4, 1815. 
With a Plate. 

X O all to whom these presents shall, come) 8cc. 
How KNOW YE, that in compliance with the said pro- 
viso, I the said Thomas Bagot do hereby declare the na.- 
ture of my said invention, and the manner in which the 
same is performed, h described in the drawings and spes 
cification in these p/esents contained ^ that is to say; 
Let U (Plate IX.) in the plan represent; the upper lev^ 
of a canal, and L the lower level thereof, and let A AAA 
in the plan and section represent the walls of a lock ojf 
locks, connecting in the usual manner by means of sluiccr 
gates un and II in the plan, U the^ upper and L the lower 
levels of the said canal, and let 6 B B in the plan aod 
jseclion represent the walls of a reservoir, which I deno- 
minate the forcing chamber. The walls of such lock or 
locks and reservoir being supposed to be built in a firm 
snd'darable manner, of brick, stone, or other proper ma- 
terials or combination, of ujaterials capable off contain- 
ing water without leaknge, and of sufficient strength to 
resist the utmost hydrosiaiic pressure that may at any 
lime be exerted upon them ; and let the reservoir, which 
I call the forcing chamber, communicate at the bottom 
or ilie kiwer part thereof wjth the lower 'level of the said 
canal by a gonduit or conduits marked C in the plan, 
, furnished with a valve or set of valves i^rr in the plan, 
opening inwards into the s^id forcing chamber; and let 

there 
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there be a conduit or conduits^ as shewn at b ■» a, 

b ^a,. in th,e.p]an and section, forming a commntii^ 

cation between the lower part of the said forcing cliatti** 
her and the lock or locks ; such conduit or conduits be^ 
ing furnished with a valve or valves, as shewn at a in the* 
section, opening inwards into the said lock or locks, and 
with a paddle or paddles at b b, next the said reservoir 
or forcing chamber, to cut off the communication be« 
Iween the forcing chamber and either lock as may be re-' 
quired^ Let pp pp denote paddles in //, the lower gates 
of each lock, as shewn in the plan, which paddles being 
drawn^ open a communication between each lock and 
the lo^er level of the said canal, and by drawing such 
paddle or paddles the lock or locks are emptied of water. 
W denotes a wier, to carry off any surplus or waste wa* 
ter by ccccc, a culver or culvers from U, the upper level 
of. tbe said canal, to L the lower level thereof, and to 
equalize the depth of water in the different ponds or le* 
vels of the said canal. 

ffff denote fopt bridges, firmlj' fixed and attached to 
the upper and lower gates of the locks; which bridges 
form a communication between the locks and the tow-' 
ing-paths, or opposite sides of the said canal, as may be 
required. And let the doited qdadrantal arcs and arrows 
shew the direction in which uu the upper, and // the 
lower, gate's of the said locks open. 

In addition id the above, let there be a vessel pon- 
structed and made buovant, which I denominate an eva- 
c»tor,of such dimensions as just to float in the said forcing 
obaiiiber without touching the sides thereof; which eva- 
cator may be formed of iron, wood, or any other proper 
material, or combination. of materials, capable of being 
made water-tight ; and let such evacator be furnishecl 
with a valve or valves to regulate the weight with which 

it 
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it may be loaded, by' sufiFering a quantity of water to 
flow, into it equal to, the degree of buoyaiwyr which it 
may be requii:ed to possess; and let* such evacator bs* 
furnished with.a man hole or holes^ similar to the boiler 
of a steam-engine, to enable the internal part to be at 
eny time inspected if found necessary. 

Now, as there is a regular communication between the 
lower level of the canal and the lock or locks, and be- 
tween, such lower level of the canal and. the forcing cham- 
ber, and likewise between the forcing chamber and lock 
or locks through the. respective conduits, as shewn by 
the direction of the arrows, except when such comma- 
nication. shall be. cut off, either by the paddlies between 
the forcing -chamber and locks being let down, or by the 
action of the valves, as hereafter mentioned ;^ it foHdws, 
that the water in the lower level. of the canal, in the 
forcing chamber and locks, will each have one comtoon 
level, and from which level! intend xo derive the water 
I may require to pass any boat, barge, or other vessel, 
as by the following examples will clearly appear. 

Suppose it were required to pass two boats, barges, or 
other vessels, from the lower pond or level L of the ca- 
.nal into. the upper one U^at one time. I suppose the 
bjoals, barges, or other vessels, are floated into the re- 
spective Jocks designated by the Italic letters A and B, 
the lower gates // shut, and the paddles pp pp in each 
of the lower gates let down or closed. The communica- 
tion is now cut off between each lock and the lower level 
of the canal, except through the conduits C and b ^ ► tf, 

J . ^ fl. Now, supposing a pressure to be exerted on 

the upper surface of the evacator which floats in the 

forcing chamber, sufficient to, overcome the buoyancy^ 

^ thereof, the evacator will sink in the forcing chamber, 

^d thereby displace a bulk of water equal to the cubical 

. content 
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coDtent of the part. inioa^rsed by soc^ pressure. Jminie- 
diatf^Iy OD suob presgpre being app.Ufd, tbe valve or yalyes 
9tv (ponoecting by m^aos of the conduit or, cpoduits C 
the forcing chamber with the lower level of the canal) 
close ; and those shewn at a a opening inwards jnto each 
Ipck^open ;^ and the wjater in the fprcing chamber by such 
Repression and force is' driven * out of tbe reservoir or 
forcing.phamber into each lock. 

The water in the forcing chamber bei(ig, by tbe down* 
ward pressure of the evacator, forced into each loqkj if 
DOW. considerably i>eiow the line of level of>.tbe lower 
pond of the canal^ and the pre^suf^ upon the evacator in 
the fofcirig cb^inber bejtig;.r^l»ov^,d^ the wa.t^er immedi* 
ately, by iti;. hydrostatic pressure^ opens the .valves t^V.t^y 
and rujihe3 through the copduit C, in the direction; of 
the arrows, into, the forcing chadiber^ to )'estore it io the 
level of. the lower pond of the canal. The ^/essure b^ng 
agaiu exerted upon the eyajCaftor^ the water i» again 
driven into the loeks by the valves n^v'v olc^sing* tod 
those of a a opening, by the pressure of the coltimn of 
water upon them ; and the forcing chamber being,^ or 
supposed here, of equal surface, or area with eacblock^ 
jand the lock having seven fieet ris^; if the ^vacatpr be 
made .to sink in the forcing chamber at each depression 
two feet and four inches, or a little more, both locks will 
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* Although I here itM^.Ike term 4rlo«ft« t\m water realij fii(lf, in 
<io asff **<W» •C its liydcostattCI hpad or f ressow.. Woty am tiii pres- 
•ar« is;e^^ted'Qii:liiCt ^vvcatar* it di^plafces a coluiaa of walCD e^aal 
|a>t)Me.«ttlMcal€oi|teat.of the ptHJmnieapsed by tach pk'esiiine,.as{|ia- 
fare.fMled,. aD4 beiag «o diipJaiDed«. a portioa. of the water rMte-tip 
iby.lliatidisicif iheevacalor ici iminerieib a&d acta by thefoUtnrio; 
Jaw oC:by4rostatics : That a coluiui of water, however small in its 
lateral dintasiofif, will balance or e^ipoite>a cainmn of water, 
however larg|8, if tfaiste be a connnoaitfatioa formed, between tbem. 
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then be filled by si:^ depressionar of th^ evacdtor, and the 
upper gates of the locks* being now opened^ the boats; 
bargesy or other vessels float out of each lock into the 
upper pond or level of the canal *. 

Now the water in each lock A and B being raised to 
the upper level U of the canal, supposing there was only 
one boat, barge, or other vessel ready to descend to the 
lower level of the canal, which boat, barge, or other 
, vessel (no matter whether empty or loaded) I will suppose 
floated into the lock ji, and the upper gate u being 
closed, the paddles j>p in the lower gate of the lock be- 
ing drawn, the communication' is now opened between 
the water in the lock anji the lower level of the canal ; 
the water in the lock ji subsides, and the boat, barge, or 
other vessel, upon the lower gate of the lock being 
opened, floats into the lower level L of the canal f. 

We now find the lock A empty, (as it is called,) or 
upon th^ same level with the lower pond of the canal, 
and the lock 6 full, or upon the same level with the up* 
per pond of canal^ ^ 

* By this example two boats, &c are shewn to be capable of he* 
ing raised from the lower level of the canal to the upper one at the 
same time without any expense or loss of water whatever, such wa- 
ter being shewn to be entirely supplied from the lower level of the 
canal, but whicb* by the present mode of passing boats, &c. would 
have required an expenditure of upwards of two hundred tons of 
watcyr to have effected the performance thereof. 

4. Here we find, the water which had been in the former example 
taken from the lower level of the canal to fill this lock, is now re- 
stored, to the former level of the canal again ; and that a boat, &c. 
has been raised from the lower level of the canal to the upper, and 
another passed from the upper level of the canal to the lower level 
thereof, without any. loss of watev wbateVer, although, according to 
thepretetnt practice, -^it >ippoitid have reqocred an ezpenditiire of up* 
wards of two hundred tons of water to have eflfected the same. 

N. B. These twor notes are not ii^ the specificatipqu 

Now 
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Now let us suppose a boat, barge, or other .vessel, in 
the lower pond of the canal, is required; to be raised to 
the upper level thereof; and that a boat, barge, or other 
vessel in the upper pond of canal is wanted to be passed 
to the lower level thereof at the same tioie. In the first 
plfi^e let fail the paddles at b b, at the end of the conduits, 
connecting the lock B with the forcing chamber. The 
commnnication between the. forcing chamber and 'the 
Jock viB being now cut oif, draw the paddles pp in the 
lower lock gates of the lock JB, j^d the boat, barge, or 
othei; ve^el in that lock will be depressed to the lower 
level of the canal. Then apply the depressing force to 
the evacator, and the water that is in the forcing cham- 
ber will immediately rush through the conduits b ^ a, 

b ^a, into the lock ji, and raise the water, and the 

boat, barge, or other, vessel therein. And the evacator 
at each depression thereof sinking two feet and four 
in<;he8, or a little more, at three such depressions, the 
boat, barge, or othenvessel is raided to the upper level of 
the canal, and floats theireout on the upper gate t/, of the 
lock jf being opened; at the same time that the boa^, 
barge, or other vessel in the lock B being depressed to 
jthe lower level of the canal floats into the lower pond of 
'the canal, on the lower gate / of the lock B being opened* 
And by this means an alternate trade, to any practicable 
extent, may be carried on without the loss of any water 
whatever; reducing the supply. necessary for inland navi- 
gation, merely to the evaporation from the surface, and 
the leakage attendant upon canals in general. 

And I hereby declare, that, for the purpose of giving a 
motive force to, and effecting the depression of, the eva- 
cator in the forcing chamber, I employ the power of the 
hydrostatic press, for whi<^h the late Mr. B.ramah ob- 

M m 2 tained 
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taiaed a patent; but, instead of using the said predSr io 
the maimer described in his specification, I alter and rifei 
verse the action thereof, by inverting the large cylinder 
of the press) and making the piston thereof to act down- 
Vfords, or in the direction of gravity, instead of acting 
upwards, as therein described. And, for eflFecting tbiji 
purpose, I cause a strong framing of iron, or other me* 
tal, or any other durable substartce, of sufficient strength 
to resist the utmost stress that the press may be required 
at any time to exert ori*tbe evacator, to be firmly fixed in 
the waHs of such forcing chamber. To the transversa 
part of which framing [ affix, in a firm and durable man- 
ner, and in an inverted position, the large cylitider of 
the hydrostatic press, iri which the piston wHich depresses 
the evacator slides, and whicb cylinder' having a com- 
munication with a small forcing pump or purbps, by in- 
jecting water or other fluid into the large cylinder, gives 
motion to the piston thereof, and thereby eflFects the de- 
pression of the evacator in the forcing chamber ; and th6 
pressure of the forcing pump being removed T)y opening 
the discharging valve, or in any other way, the water in 
the lower pond of the canal raises the evacator, and with 
it the piston of the large cylinder, to its former situation 
and level, and the_^operation may be again repeated, as 
hereinbefore described. 

And, for the purpose of giving quickness to the ope- 
rations thereof, I apply thereto in some cases two oi: 
more small forcing pumps, worked by one or more lea- 
vers, as may be thought necessary, which additional 
pump or pumps will give such celerity to the motion of 
the evacator in the forcing chamber that the water in the 
lock may be raised with' much more speed than it is at 
present done in the best constructed locks ; which hydro* 

static 
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static press^as altered and applied by me tathe purposes 
herein stated and set forth, I debomiaate and call' thee 
depressor. 

In the present constroction of locks there are conduits 
built in the walls thereof, connecting the upper levd of 
the canal with the inside of the lock ; and in manj in* 
stances conduits are built connecting the inside of the 
lock with the lower level of the canal with' paddles 
adapted thereto, to cut off the communication between 
the ponds of the canal and lock, as may be required. 

The improvement which I propose to make thereon, 
is to. simplify the lock, by constructing the walls thereof 
of sblrd masonry, except in those places where commu- 
nicattons are to be anade with the forcing chamber, as 
before specrfied, thereby increasing the strength and du- 
rability of' the lock, and lessening the expense of erect* 
ing (hem, and keepin^g theris afterwards* in repaid / 

Another improvement X propose is, to hang' the lock 
gates on the opposite or off side of the lock, as shewn in 
the plan, and directly contrary to the position they are 
at present placed in, by whidh means the towing-paths* 
are kept open, and free from obstructions. Greater faci- 
lity is given to the passing of horses, 8cc. in hauling' thfe 
boats, barges, or other vessels. The levers, or arms of 
the lock gates, may be made of greater length, so as to 
act as a more perfect equipoise thereto; and being out of 
the way of the haulers and towing ropes, become less 
liable to injury from the friction thereof, and wiH be 
more durable. 

And I do farther declare, that I adapt such part of my 
foregoing improvements as regards the saving of water 
lt> locks on the present construction, by causing a peiv 
foration or opening to be made in the wall or other part 

of 
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of such locks, and thereby forming a combaunication or 
communicalions with a forcing chamber to be added 
thereto, which forcing chamber must in all cases have a 
coBlmuoication, as before describedi with the lower level 
of the. canal. And in case of its being a single loci^ 
adapting the valves only to the inside of the forcing 
chamber and of the lock, for reasons which are hereafter 
mentioned ; so ihat the lock may then be used either 
with or without the improvement at any time as may be 
thought necessary. . , 

r And although in the drawing^ and specification herein 
contained I have given (be principles and plan of opera* 
tion as applied to two locks, or what is generally termed 
a double lock, yet the same principle and m^deofope* 
ration may be equally applied to a single lock, though in 
this case the paddles, as described and shewn at the ex* 

^4remity|i£, of the^conduits ( ^a, &— — «>^ay in tlie 

plan and section^ will not be necessary, they being only 
useful when the principles developed in this specification 
are applied to the con)pouod operation of two locks, or 
^wbat is generally tiermed a double lock. , 

. And I hereby declare, that the principles and machine 
here set forth and described may be adapted to canals 
aod sluices of all descriptions, and varied in all degrees 
of nuignitude, so as to pass or raise vessels from a lower 
to a higher level, and the contrary, with the greatest 
possible celerity^from one ton to one thousand tons bur« 
then and upwards. 

And although in the drawings accompanying this spe- 
cification I have described the forcing chamberas having 
an equal area with each lock, and as being rectaagular, 
yet the form and dimensions thereof may be varied at 
pleasure. 

And 
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And although I have not mentioned of what materials 
ibe conduits are to he constructed, yet I consider thej 
may be formed of masonry, or may be made of cast ironv 
with valves fitted to the ends thereof, or in any other 
way that may be deemed most effectual for the purposes 
intended. - 

And although I have described the operations of ef- 
fecting the elevation of the boat, barge, or other vessel in 
the lock, by the depression of the evacator, yet it will 
be iminediately seen, that the same may be performed 
by loading the evacator with water, so as to have a pre- 
ponderaQce therein, and balancing the weight thereof, by 
an equipoise or counter weight, and giving motion thereto, 
by racks, pul/ies, wheels, and pinions, or other welkknoWn 
mechanical contrivances ; or effecting the sapae by ma^ 
king the power of the hydrostatic press act upwards upon 
the evocator. But though I mention these different mode^ 
of construction to prevent any evasion of the principleii 
of my said invention, or any part thereof, yet I consider 
the model have laid dow;n in this my specificsation as^ the 
best adapted to effect the purposes wanting, in the mon 
effectual, cheap, and expeditious manner,' > , 

• In witness wherepf, &c. 



Observations by the Patentee. 

According to the coDstruction of the above lock, inde-^ 
pendent of the saving of water, every advantage is gained, 
in the most simple, effectual, and rational manner. The 
jtowing-paths, instead of being obstructed, as they are at 
present, by the arms of the lock gates and paddle posts, 
are entirely clear for the passage of horses, &c. and no 
obstruction whatever is presented to the action of the 
haulers apd towing ropes ; and the locks themselves hot 

having 
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baying^ any conduits in the w^Us tb/ei'epf, fir6>i9io) ^lifted 
io. .their [structure, ajre ejf^cted fit less e^peme Ihaa th^ 
preSi^Dt )QCkS| and wiU b^ more durable^ and freer 'f von 
leakage. , . . . i: 

In addition to the abote, the followiiig are enumerated 
as some of the advantages to be derived from the tiAC ^f 
these patent locks. . . . A 

lat. Thje Ose of the apparatus, which is aittreofiely sim-* 
ph, will be readily comprehended by persons of ,^ mo^t 
ordinary capaci'ty, nor is it liable to be out of repair^ of 
easily deranged. 

2d. Boats may be passed in les^ time than they ican by 
loqks on the present constmctionA 

3d* The whole of the trater, which is at . prese^it iost 
to the upper levels of canals, and which is.sbe^n.io be 
upwards of one. hundred tons for every boat passing 
through the locks, is saved, and tbe boats, Scc^^are passed 
wi;tbont any expense of water whatever. ... ;? .^,{. » ^ 

4th. Should It at any time happen tha^ mole' water -if 
raised into the lock than the upper level of tht: eanal i-e«* 
^uires^.no injury can be sustained thereby ;' for the wji$ 
effect will be, that the upper gate of the lock wiU'^ 
floated open, and the extra quantity of water which may 
be raised, will immediately pass by the weir into the 
lower pond of the canal again, from which it had been 
taken. » 

5th. It will enable companies using' this improvement 
to supply the upper levels of their canals with water with- 
out any expense in raising tbe same. 

6th. It will render the expense of making reservoirs for 
the supplying canals with water unnecessary. 

7th. In cases where the upper levels of canals cannot 
be supplied from reservoirs or feeders ; it renders the 
erecting of steam-engines, and the expense of working 

them, 
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them, and of keeping them in repair, unnecessary, and 
MippKea their place i?itbout any additional expense. 

It will secare to mill owners their full dlipt>1y of water, 
thereby rendering any coropensation to them iinnecies* 
sary* 

It will enable the advantages of inland natigatioato 
be extended to placed where, from local circumstances, 
and the increased difficulty and expense of supplying the 
upper levels with water, it is at present impracticable. 
And, 

Lastly. It will render inland navigation more certain 
and expeditious; for, allowing there to be a sufficiency 
of water in the lower levels of canals, all the boats pass- 
ing upwards through the locks, brin^ their supply of wa- 
ter with them, and the upper levels will at all times be 
supplied with water from the lower levels, iustead of the 
lower levels taking all the water from^ the upper levels, 
as is the ca^e at present. By this means the quantity of 
water necessary for the supply of inland navigation wHI 
be reduced merely to a sufficiency for supplying the eva- 
poration from the surface, an4 the leakage attendant 
upon canals in general. 

Such are the advantages which are now cleairly and 
rationally laid down by this improved system of lockage, 
and which are now submitted by the Patentee to the at- 
tebtron of Proprietors of Canahs, Civil Engineers, and 
others interested in the improvement of inland canal 
navigation, for their consideration and adoption. 
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Specification of the Patent grantedio James Thomson, of 
Primrose Hill, near Clithero, in the County of Lancas- 
ter, Calico Printer; for certain Improvements in the 

' Process of printing Cloth made of Cotton or Linen, or 
both. Dated February 4/1815. 

X O all to whom these presents shall come, &c- 
Now KNOW YE, that in pursuance of, and in compli- 
ance with, the said recited proviso, I the said James 
Thomson do hereby declare that the nature of my said 
invention, and the manner in which the same is to b6 
performed, is as hereinafter mentioned. 

The ordinary practice of calico printers i^ to apply, 
with the block or pencil, what are termed after-colours 
to certain spaces, originally left in their patterns, and in- 
tended to receive the said after-colours, or to certain 
Spaces on the cloth, from which parts of the original pat- 
tern have been discharged, in order to admit, by a sub- 
sequent operation^ the application of th^ said after- 
colours. Now the object of my invention is, by one ap- 
plication of the block, cylinder, roller, plate, pencil, or 
other mode, to remove parts of the original pattern or 
colour from thie cloth, and at the same time to deposit a 
metallic oxyd, or earthy base, which shall of itself' be a 
colour, of shall serve as a mordant to some colour to be 
produced, las hereinafter described. 

First, mix or combine with the acid called oxymuriatic 
acid, (or dephlogisticated acid of sea salt,) and water, the 
alkaline salts of potash or soda, or, which is still better, 
calcareous earth, or quick lime, in such proportion as 
will weaken or suspend the power of the said acid, so 
that it shall not in such miiced or qombined state, of itself, 

and 
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And without any further operation, be able to remove, or 
materially to improve the colours within the moderate 
space of time taken up in the performance of the pro- 
cess. 

Secondly, print, stamp, pencil^ or otherwise apply to 
those parts of the cloth which are intended to be de- 
prived of one colour and to receive another, a solution of 
some earthy or metallic salt ; the acid of which having a 
greater affinity or attraction for the alkaline salt or earth 
with which the oxymuriatic acid is mixed oi combined 
than that acid itself possesses, will disengage it, and the 
metallic or earthy base of which being deposited in the 
cloth, will either of itself be a colour, or serve as a mor- 
dant to some other colour to to be produced as herein- 
after described. 

Thirdly, after the metallic or earthy solution aforesaid 
has been printed, stamped, pencilled, or otherwise ap- 
plied to the cloth, as before directed, and is sufficiently 
dry, immerse the cloth in the soluiion of oxymuriatic 
acid, combined with the alkaline salt of potash or soda, 
or, which 1 greatly prefer, with calcareous earth or lime, 
when the acid of the metallic or earthy solution which 
has been applied to parts of the cloth, will immediately 
seize upon and combine with the alkaline salt or earth 
with which the oxymuriatic acid has been mixed or com- 
bined, and disengage that acid, which will almost instan- 
taneously deprive' of their colour those parts of the cloth 
to which the said earthy or metallic. salt has been ap- 
plied. 

Fourthly, wash or otherwise remove the said acids or 
salts by the usual processes, and when the earthy or me- 
tallic base deposited in the cloth is intended to receive 
another colour, proceed to raise it by the usual opera* 
tioQS of dyeing, as will be further illustrated in the exain- 

N n 2 pies 
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pies hereafter given^ of particular applications of this io- 
veation. The earthy solutions which I apply to the pd(ris 
intended to be deprived of their cdoar, and to receive 
another, are the solutions of alumine, or earth of alunii 
in acids; such, for example^ as the sulphate of alumine^ 
er common alum, the acetate of alumine, or the nitrate 
or muriate of aiumine. The metallic solutions which I 
employ are the sulphate of iron or copperas, the nitrate 
or muriate or acetate of iron. The muriate of tin, or 
nitro-muriate of tin. The sulphate of copper^ or bfue 
vitriol, or the nitrate, muriate, or acetate of copper. AH 
acids thatfortn soluble compounds with the before-named 
metals, or the earth of alum, may be employed ; but,th<»e 
only which, form the most soluble compounds, such,^ for 
example, as those enumerated above, can be employed 
with advantage. Fot the more full and complete under- 
standing of the principle laid down in the preceding part 
of this specification, I subjoin the following practical il- 
lustration of its application to various kinds of work. 
If I desire to-^have a yellow figure or stripe on the cloth 
upon which a madder red ground or pattern has been 
printed, after having by the ordinary processes of calico 
printing produced the red ground or pattern, I first print, 
stamp^ pencil, or otherwise apply to those parts intended 
to be yellow, a strong aluminous mordant, composed of 
thi^e pounds of sugar of lead and six pounds of alum, 
dissoli^ed in a gallon of water, and thickened with a due 
-proportion of calcined starch, in the manner usually 
practised by calico printers. '^ 

Secondly, I prepare a solution of oxymuriate of lime, 
either by dissolving the dry oxymuriate of lime (com- 
monly called bleaching powder or bleaching salts) in wa- 
ter, or by passing the oxymuriatic acid gas into a vat, 
vessel, oi' cistern, in which, by agitation or otherwise, [ 

keep 



for printing Cloth ^u4e (^Cotton or lAmn. 877 

ke^ suspended such quantity of quick lime ^g will more 
th^n 9»tiirale fully and completely the said oxymuriatic 
acid g98« lo either way I obtain a soluticin of^sryiQUtiat^ 
of lime with excess of lime. That which I use and pr«* 
fer is of the specific gravity one thousand and fifty^ and 
I seldom employ it lower than one thousand and thirty 
(^wnter heing considered as one thousand)^. The vat, ve$«> 
tel, or cistern, which contains the solution of oxymuriate 
of lime in which I immerse the cloth, may be of any sise 
or form best adapted to the purpose or situation. I use 
and prefer vessels of stone, of from six to eight feet 
deep, $ix to seven feet long, and three and a half to four 
f^et broad ; but larger or smaller vessels will answer very well. 

Thirdly, \^bea the cloth is ready for immersion, which 
it is a9 soon as the paste is dry, I hook it on a framei 
such as is used in dyeing indigo or China blues, com<» 
monly called a dipping frame^ on which the cloth should 
be so disposed that no two folds can touch each other* 
I then plunge the frame, with the cloth so attached, into 
the vat containing the solution, of oxymuriate of lime^ 
and keep it geqily in motion durjng the time of immer- 
sion, which rarely need exceed five minutes. The ob^ 
ject being to remove the red dye from certain part9 
or places, as soon as that is done the cloth should be 
withdrawn froqi the solution of the oxymuriate of lime, 
and plunged into or rinsed in cold water. 1 practise and 
approve the aforesaid plan of immersion, but any other 
plan or plans by which the cloth can be exposed a greater 
or less time to the action of the oxymuriate of lime, with- 
out bringing one part of the said cloth into contact with 
another, will answer very well. 

Lastly. After having, as before directed, rinsed or 
washed the cloth in clean water, I free it from all super- 
flqoan remaini» of the diffe^rent substances employed by 

the 
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the ordinary means of washing, dunging, and cleaning, 
as practised by calico printers ; after which I -dye the 
cloth and raise the yellow in the usual way with querci- 
tron bark, or any other yellow dye. 

If instead of yellow it is proposed to have a buff pattern 
or figure, I add to the aluminous mordant, prepared and 
thickened as above described, one-fourth or 'one-sixth, 
or some intermediate proportion, of a solution of nitrate 
of iron, and proceed to print and immerse in oxymuriate 
of lime, as in the former case. 

The red dye will be removed as before, and its place 
be occupied by a buff. If the buff be raised in querci- 
tron bark, an olive will be obtained. By printing at se- 
parate times, and on different parts of the cloth, each of 
the above-mentioned mordants, both vellow and olive 
figures on a red ground may be obtained. Similar ef- 
fects, with trifling variations, take place when instead of 
red grounds purple or chocolate grounds are employed; 
but it must be observed, that these colours being pro- 
duced from mordants consisting wholly or in part of so- 
lutions of iron, and the oxyd of that metal not being re- 
moveable by^the^ process detailed in this specification, 
the after-colours produced will be modified more or less 
by the said oxyd of iron. The foregoing examples are 
given for the more full explanation of the said inveu- 
tion, and the manner in which the same i» to be per- 
formed; but the invention whereof I claim the sole and 
exclusive use consists in printing, stamping, pencilling, 
or otherwise applying to cloih, previously printed and 
dyed, or dyed any other colour than Turkey red, any 
of the earthy or metallic solutions hereinbefore for that 
purpose directed, and immersing the whole cloth in such 
mixture or combination of oxymuriatic acid and water 
ivith some of the alkaline salts or earth, as i» herein di- 
rected 
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rected for that purpose, so as to remove the colour or 
pattern from the parts so printed, stamped, pencUled, or 
receiving such application, and by the same process fix 
on such parts either a new colour or a mordant for a new 
colour. 

In witness whereof, &c. 



Remarks on the Employment of Oblique Riders^ and on • 
other Alterations in the Construction of Ships. Being 
the Substance of a Report presented to the Board of Ad- 
miralty^ with additional Demonstrations and Illustrations. 

£y Thomas Young, M. D. For, Sec. JR. S. - 

From the Philosophical Transactions of the 
Royal Society of London. 

1. Introductory Observations. 

JL HE advantage derived from the employment offerees 
acting obliquely with respect to each other, in a variety 
of cases which occur in practical mechanics, has been 
demonstratively established by theoretical writers on the 
subject ; and attempts have often been made to extend 
the application of the principle very considerably in the 
art of ship-building ; but hitherto with very little perma- 
nent success. Mr. Seppings's arrangements are in many 
respects either new or newly modified ; and the results of 
their actual employment, in the repair of the Tremend- 
ous, appear to be sufficiently encouraging to entitle them 
to a careful and impartial investigation, both with re- 
gard to the theory on which they are supposed to be ^ 
founded, and to the facts which may be produced in 
their favour. The question, respecting the best disposi- 
tion of the timbers of a ship, is by no means so easily 
discussed as may, be supposed by those who have consi- 
dered 
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dkred the Mibjeet bot superficially; and if we allow^ 
ourieives to be influeaced by a few hasty arguitients or 
experioients, we might be liable to the most dangerous 
errors : on the other band> it may easily happen that ob« 
jections to the application of those arguments or expert* 
ments, which may occur at first sight, may be capable 
of being removed by a more minute investigation : and 
the importance of the subject requires, that no assist* 
ance, which can be afforded by the abstract sciences, 
should be withheld from the service of the public, even 
by those who have no professional motives for devoting 
themselves to it. 

2. Forces acting on a Ship. 

The first consideration that is necessary, for enabling 
us to judge of the propriety of any arrangement respect- 
ing the construction of a ship, is to determine the nature 
and magnitude of the forces which are to be resisted ; 
and the second, to inqarre in what manner the materllls 
can be ananged, so as best to sustain the strains whieh 
these forces occasion. The principal forces which act on 
a ship, are the weight of the whole- fabric with its .con- 
tents, the pressure of the water, the impulse of the Wind, 
and the resistance of the ground or of a rock ; and we 
must endeavour to ascertain the degree in which any of 
them have a tendency to bend the ship longitudinally or 
transversely, or to break through any part of her tex- 
^ ture ; and to inquire into tliose causes which are Irkdy 
to promote or to obviate the decay of the substances 
employed. 

5. Causes of arching. Weight. 

It is unoecessary tQ explaro here tbe well-knowo in^ 
quality ojE tbe distcibotiofi of the weight and pcessitfe, 

which 
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which causes almost all ships to have a tendency to arch 
or hog/ that is, to become convex upward9, in the direc- 
tion of their length. It is possible that there may be 
cases in which a strain of a very different nature is pro- 
duced : but in ships of war this tendency appears to be 
universal. It is, however, very different in degree in the 
different parts of a ship; and, of course, still more dif- 
ferent according to the di^erent modes of distribution of 
the ballast and stores which may occur in different ships: 
but in ordinary cases it will probably be found nearly 
such as is represented in the calculations subjoined in 
the note*, deduced from data which have been obligingly 

* In a modem 74 gua Mf^ fitted for tea, the length being 17« 
feet, the breadth 47i> the Corcei are ihu)» distributed' 

Feet. Weight, Pressure. Diffemce. 

Aftermost - 49 ^ 699 . 627 72 tons. 

Next - - - 90 297 405 —108 - 

50 I2I6 1098 118 

20 '290 409 —119 

87 408 461 87 



176 3000 8000 00' 

Now the laws of equilibrium will not allow us to suppose these 
forces coDcentrated id the middle of the respective portions, or 
equally diftribnted through theih ; and it beeomea necessary, that 
one of the weigbta should be situatfed further forwards ; which must 
be that of the foremost portiop, containmg the bowsprit and its 
riggiog. • It is also ni|tural to suppose the exeesses of weight and 
pressure, distributed with as few abrupt changes as possible, so 
as to neutralise each other at the common termination of the ad- 
joining portions, and to become more unequal in parts more remote 
from these neutral points. Thns the excess of weigtit in the first 49 
feet being 19^ tons, it may be suppo«ed to begin at the rate of ^-^ 
tonrper foot, and to diminish gradually and equably, so that its ceu. 
tre of action will be at the distance V from the end : the excess of 
pressure must increase in the next place until at the distance of 59 
feet from the stern it becomes iV per fbot, and must then dimi« 

Vol. XXTIL— Sbcohu Ssaixs. o uish 



fornish^d by ao. acq^ and ej&penenoed ^neinber of the. 
Navy Board. . 

Lohgitudiml Pressure. 

To this strain another is added, from a cause, wbicli, 
although not very inconsiderable, appears hitherto to 
have escaped notice : that is, the partial pressure of the 
water in a longitudinal direction, affecting the lofwer parts 
of the ship only, and tending to, compress and shorten 
the keel, while it has no immediate action on the upper 
decks. The pressure, thus applied,^ must obviously oc- 
casion a curvature, if the angles made with the decks by 
the timbers are supposed to remain unaltered, while the 
keel is shortened, in the same manner as any soft and 
thick substance^ press^d^at one edge between the fingers, 
will become concave ^at the part compreesed; (Lect. 
Nut. Phil. I. PL 9^ F* li7X; itnd this strain^ upon the 
most ptobable supposition respecting the comparative 
strength of the u^per and lower'parts of thie ship, must 
amount to more than one-third as much as the mean va- 
hie of the former, being equivalent to the effect of a 
weight of about 1000 tons, acting on a lever' of one foot 
in lengthy while the strain, arising from the unequal dis- 

Dish uatil it vaniflliet at 09» wber^ tiiQ expon ot weighl miitt be^ia. 
to prevail, becoming at 94 Vr per.fiuot, ami vaoishing aM19. The 
eiccitf of pr«fture might then be .tupposed to increase gradually 
through the next portion, in or4«(r U>. avoid an abruptcbange at its. 
eKtremitj.} but this tappositioh would aAill be iKHiiffideiU^. and it be«, 
C4>iiie9 tie<:efiary to imagine that for 9.6 feet the farcin remain neu- 
tralifle4, and the presfure then prevails^ »o that, its, Qxceai beeomef 
ail.lastV^T^^^'^*'^ per foots it must then decrease for 17.5 feet, «od 
the, excess of weight at the extremity must become 10.7 per foot, the 
neutral point being at 1A6.$« The eq^uilibrium 6f the forces will 
then be expressed by the equation 78 x 16.3««— 108 x^0-|-ll8 x 
Ur- 1 \9 X 134.5 — 155 X 144.8 + 198 X l^.Ss* .0, which is «if- 
iieieiitl J accurate for every purpose. 

trtbution 
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tribtiition of the weight arid the displacement/ amounts, 
where it is greatest, that is, about 37 feet from the head,' 
to 5260; in a 74 gun ship of the usual dimensions ; and 
although the strain is considerably Ie$s than this exactly 
in the middle, and throughout the aftermost half of the 
.length, it id no where converted into a tendency to " sag,*' 
or to become concave. It must, however, be remem- 
bered, that when arching actually takes place from the 
operation of these forces, it depends upon the compara- 
tive strength of the different parts of the ship and their 
fastenings, whether the curvature shall vary more or less 
from the form, which results from the supposition of a 
uniform resistance throughout the length. An apparent 
deviation may also arise from the unequal distribution of 
the weight through the breadth of the ship: thus the keel 
may actually sag, • under the step of the mainmast, eyen 
when the strain, as here calculated, indicates a contrary 
tendency with respect to the curvature of the whole ship. 

Force of the Waves. 

The magnitude of the strain on the different parts of a 
ship is subjected to very material alterations, when she is 
exposed to the forces of the wind and waves. The effect 
of the wind is generally compensated by a change of the 
situation of the actual- water line. Or line of fluitation, so 
that its amount may be estimated from the temporary or 
permanent inclination of the ship; and the force of -the 
Waves may be more -directly calculated frooi their height 
and breadth. These two forces can seldom be so applied 
as to combine their effects, in producing a strain of the 
same kind in their full extent ; it will therefore be suffi- 
cient for our purpose to determine the probable amount 
of the force of the waves, which is more materially con- 
cerned in affecting the longitudinal curvature than that 

Oo 2 of 
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of the wind. As a fair specimen of the gres^test strain 
that is likely to arise from this cause in any commpn cir- 
cumstances, we may consider the case of a smes of 
waves twenty feet in height and seventy in breadth ; the 
form being such, that the curvature pf the«urfacemay be 
nearly proportional to the elevation or depression : a single 
wave might indeed act more perfectly than a continued 
series ; but such a wave can scarcely ever oc^ur sjngly. 
We shall then find, upon calculation, that the greatest strait^ 
takes place, in a 74 gun ship, at the distance of about eigh- 
'teen feet from the midships, amounting to about 10,000 
tons, at the instant when the ship is in a horizontal position, 
while,, in more common cases, when the waves are narr 
rower the strain will be proportionally smaller and nearer 
to the extremity. Hence it appears^ that the strain pro-: 
duced by theactioa of the waves may very considerably 
exceed in magnitude the more permanent forces derived 
from the ordinary distribution of the \7eight and pres- 
sure, being, according to this statement, nearly three 
times as great; so that when both. strains co-operate, 
their sum may be equivalent to about 15,000 tons, acting 
on a lever of one foot, and their difference, in opposite 
circumstance^, to about 5000, There may possibly be 
cases in which thjB pressure of the waves produces a s/iU 
greater effect than this ; it may also be observed, that the 
agit^ation accompanying, it tends to make the fastenings 
give way much more readily than they would do if an 
equal force were applied less abruptly. At the same 
time it is not probable that this strain ever becomes so 
great as to make the fo^'mer perfectly inconsiderable in 
comparison with it, especially if we take into account the 
uninterrupted continuance of its apiion ; it appears, there-?, 
fore, to be highly proper that the provision made for 
counteracting the causes of arching should be greater 

than 
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than for obviating the atrain jn the contrary direction: 
for example, that if the pieces of timber intepded for Qp«> 
posing them were, on account of the nature of their fasr 
tenings, or for any other reason, more capable, of ros^tr 
ing compression than extension, they should be so placed 
as to act as shores rather than as ties : although it by no 
means follows, from the form which the ship assumes af- 
ter once breaking, that the injury has. been occasiqped in 
the first instance by the immediate causes of arching : 
since, whe/i the fastenings have been loosened by a force 
of any kind, the ship wpl naturally give way to the more 
. permanent pressure, which continues to act on her in the 

state of weakness, thus superinduced. 

> • , ■ ' 

4. Breaking tramoersely. 

The pressure, of the water against the sides of a ship 
has also a tendency to produce a curvature in a trans« 
verse direction, which is greatly increased by the distri- 
l^ution of the weight, tb^ parts near the sides being the 
heaviest, while the greatest vertical pressure of the water 
is in the neighbourhood of the k^el. This pressure is of- 
ten transmitted by the stanchions to the beams, so that 
they are forced upwards. in, the. middle: when they^ are 
unsupported, the beams are niore generally depressed in 
the middle, by the weight of the load which they sus-/ 
tain ; while the inequality of the pressure of the water 
co-operates with other causes in promoting the separa- 
tion of the. sides of the ship from the beams of the upper 
decks. On the other han^, the weight of the mainmast^ 
often prevails partially over that. of the sides, so that the. 
keel is forced rather downwards than upwards in the im- 
mediate neighbourhood of the midships. The tendency 
to a transverse curvature is observable, when « ship rests 
DP her side, in the. opening. of the jpints of the plankt. 

/ aloft, 
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aloft, and in their beicoining ^ dgfater belowV althdogb 
this effect 'depends less Jminedtlitdy on the absolute ex- 
tension and vcompression of ^hetieigbbouiing parts than 
on the alteration of the curvature of the timbdr? in con- 
sequence <tf tb^ pressure. 



^ 1 



5. Lateral Curoafufffi. 

In fBch a case there is also an obvious strain' tending 
to produce a lateral curvature; and «hoi;es are sotioie'^tiiiftes 
employed to prev.ent its eftcts^ when a ship is"*'- bove 
down'' on her side. This indeed is* coorparai'pvely a rare 
occurreace;sbut when a series of kurgc waves strilres a 
ship obliquely, they must often act in a similar manner 
with immense force : the elevation on one side may be 
precisely opposite to the depression on the other; and 
the strain from this cause can scarcely be less than the 
vertical' strain already calculated : but its eflects are }^ss 
commonly observed, because we have not the same means, 
of ascertaining the weakness which results from it by the 
operation ^ a permanent cause. ' When a ship po'dsesses 
a certain degree of flexibility, she may in some meastire 
elude the violence of this force by giving Way a litt]% for 
the short interval occupied by the passage of the wave ; 
but it may be suspected that her sailing in a rough sea 
must be impaired by such a temporary change of form. 

6.. Grounding, 

When a ship takes the ground, she may either give 
way at once to the stroke of a rock, or rest on a bottom, 
more or less soft, untitshe is either wholly or partially 
abandoned by the water. In the former case, her resist- 
ance must depend in great measure on the parts in the 
immediate neighbourhood of the injury : in the latter it 
may happen, that she may be supported by so large a 

surface^ 
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sttrff|69^ aS'U^.be mofe in>danger of parting aloft than of 
being crippled below. Commonly^ however, the floor 
timbers, are forced in at one end, the first futtocks, which 
are their immediate continuations, being broken off; and 
sometimes the bpposite ends of the floor timbers are 
forced out, especially in large ships without riders, their ^ 
attachment to the keeLremialning unimpaired, 

7* t)ecay. 

The causes which promote the decay of timber are 
only so far understood as we are acquainted by experi- 
ence with their effects. A partial exposure to moisture 
appears to be by far the most general of these causes : it 
is w£ll known that total submersion does not accelerate 
decayi a surface which is kept moist by imperfect con-* 
tact with, another, so that a portion of water is retained 
between them by capillary attraction, seems always to be 
the part at. which the timbers begin to rot; while both 
the surfaces complet^y exposed, either to the drier air 
or to the water, and those which are wedged closely. to<> 
gether, and press strqngly lagainst each other, remaia . 
perfectly sounds; , 

d.' Means of Resistance.^ 

We are next to inquire into the comparative advan*^ 
tages of different angular positions of the timbers of. a 
ship for resisting the forces which have been (described ; 
and in particular how far the arrangements which have 
' been proposed by Mr. Seppings are better calculated for 
the purpose than the common modes of construction.. 
Whatever opinion we may ultimately form of these ar- , 
rangements, they are by no means sufficiently justified 
by the experiments whiph have been exhibited in illus; 
iration of them. These experii;Dents shew, that when 

two 
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two psnrdlel planks, Pigs. 1 and 8, have loose pieces in- 




] 






Fig. 2. 

tcrpose'd, extending perpendicularly from one to the 
other^ they are incomparably weaker, with respect to any 
tratisverse force, than when the intermediate pieces are 
in an oblique direction, so as to constitute a frame, which 
can only be bent as a whole. But it cannot for a mo* 
ment be imagined, that the planks of a ship are con* 
nected with the timbers in as loose a manner as these 
transverse braces, which will scarcely support their own 
weight for the purpose of the experiment; and, in fact, 
the comparison would have required, that the whole 
space' included by the parallelogram should be filled up 
in each case by similar l)races, or at least that the two 
planks should have been firmly united at the loose end 
to the transverse braces. Fig. 3 ; and it is demonstrable 
that in this case ihe same weight would have broken the 
pins, as if one of the planks had been oblique, or as if 
the planks had remained parallel, and had been connected 
by oblique pieces. 

Such 
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Fig. 3. 
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Such a result would, bowtftr, be far from proving the 
inutility of the ftddiliou of bbliqdvrbraces to a rectangular 
frame : for the kind of strength required for any particular 
purpose is not Always determined by the magnitude of the 
force^which would be capable of tn-eaking the ^bstances 
concerned, although the power of resisting such a force 
is properly called 4sUreogthy in the mos| limited sense of 
ihe te;^m : but there are many Ooeatioa3 *oft which strff- 
ne^is or iaflexibility is of sti^li greater cottsaquence than 
VtceDgtbi ,aiid others agaitt on which flexibility is of ma- 
terial advantage. A poacfartprjiigy comiating of tan equal 
platesi would 1>e.refidare4 te^-tim««a8 strong if it were 
aailed into otie mass, and at the saase time a hoiulrad 
times as atiif^ beadiag only one fban<ke#h of an inch 
with the same weight itsai woaM benS it « whale inch in 
iti$ tt^aia} state, althoogb nothing woakl be gained by 4ba 
n^ion with respect to thepower of iresistmfg a very rapid 
motioB, which I have oii anotber oceasiim^veAtured to 
call Ifeftilience. (Leet. Nat^Phil. !.{>, 143, IL50^ Mow 
it appears tcrbeejctremely dtfi^^alt to unite a number of 
paralte) planks so firmly t<^(ether, by pieces crossing 
UMera lat right i^ngli^^.as compjetffrly to prevaat their slid* 

Vpii. XXVIL — Second JSebibs. Pp ing 
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ing in any degree over each other : and a diagonal brace, 
of sufficient slrength, even if it did nqt enable the planki 
to bear a ■g.reaier strain nritho'ut giving vay, might still 
be of advantage, in many cases, by idtminUhiog the de- 
~ gree in which 4he whole. structure woald bend before it 
broke. 

The strength of a simple rectangular frame, firmly 
fi}[ecl at one end, is rendered somewlut less than doable 
by perfectly fastemug the joints at the other. Fig. 4, and 
the stiffness is nearly quadrupled. 

Fig. 4. 
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The comparative seenrity obteinecl by the addittoB of 
A diagonal brtice is'alniost without Hhiit. Safiposiog airy I 

nttnliber of plaiiks, of equal dimeosioils, to lie Bimjdy on 
each oiHer wiihoBt «By adhesion, and to be firmly fisted J 

at one end, 1h**r iiggregate strength will be very little : 

.greaterthHlt thlat of a single prl^nk, ofooe sixth part ef i 

the commim depth or thiciness of eadi, supported by a ' 

brace a little sifronger,'in the direction of the diagonat'of 
(he wholt^, Pig. 5 ; and tb4 stiffness of the paralM plankB < 

will be^s many times less than that of such a f-ratne, as 
there are'l»uiiks in'one-ihird.ofthe Whole sei-ies, Tbns, I 

if we iMd twelve' pliipks, six inches deep and one thiclc; 
with frictioti iv>llers interposed, it is demonstrabty tr«e, 
however snrpriEring, that ihey woOld be vtfry little! slponget | 

in supporting a weight at the <£nd iHsb a aiogtetie kd 

- ■ ■■ ..'■>■•-, . .. ■■ 1 irich 1 
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ineh.aqtiAts ia its aedtioni. oniited bj r diagoDBl bmce 
- of cquil'iejf^ive tttnength I aad also, that ibis appareatif 
lUgbfabructure w<^d be ne&rly four thoea aa stiff a» the 
twelve planks, being depresied onty one-tbartb as muobj 
withagJTCfi weight, as' the. planfei with siimilar force 
acting Ob tbemi 

Pig:. 5. 



It rs well kDOwn, that if the.plaDks were firmly united 
into one mass, their strength would be tendered twelve 
timesas great by the union, aod tbeJr stiffness 144 times: ■ 
bot this is nbt the greattSt resistance of wbich the mate- 
rials are capable, even without any extension of their 
base of support i'for if the planks were connected in pairs 
at half the distance of the whole depth, and allowed to 
move freely round fastenings perfectly secure, their 
strength, speaking theoretically, would be greater by 
-nearly one half than if they formed a compact mass^ 
white their stiffness would be only about one-fourth as 
great: and an effect, nearly similar, might be produced 
P p 2 if 
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if the respectw^airs were uDited by oblique brace8> ex- 
t>oding over half the depth of the whole stnicttfrey al- 
though it would be very difficult in practice to Make the 
strength of an arrangein(ent of this ^kind even equal to 
iba{ of a compact massi 4ince the fasteoiogsobidd never 
be 804>erfeet, as to bring every fibre of each plonlp iato 
its full action at once, as the theory supposes. If the 
planks were already united into a conpact mass, so as to 
be incapable of bending eiccept as a whole, it is of im- 
portance to inquire whether any advantage wbald be 
gained by the further addition of oblique braces: and il 
will appear that if the braces were fixed to the outei'most 
planks of the series only, they would, have no manner of 
effect, either ob the strength or on the stiffness, what- 
ever might be their direction; but if they were suffici- 
ently fastened tbroughout tbe^r extent to each plank with 
which they come into cQntact, they would add both to 
(he strength and to the sPiiTness, very nearly in the same 
degree as if they were fixed in the direction of the planks, 
at a distatkce from each other eqpal to their shortest ac- 
tual distance, so as to cotislitute as many ribs as there 
are braces in a transverse line, Fig. 0. Heuce> although 

Fig, <5v 
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there is obviously no economy in such an employment of 
' oblique braces, yet it is by no means true that oblique 

braces 
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.braoes are iacapable of adding to the strength of astruc- 
, tiire composed of pieces arranged at right angles ; the as- 
sertion might, however, be^^very nearly correct in cir- 
.cumatances approaching to those of one of the experi- 
ments which have been exhibited for the purpose of il* 
lostrating the utility of such braces. On the other hand, 
the advantage of employing oblique braces must depend 
in great measure on the degree in which the angular^po- 
sition of the structure wotild be susceptible of variation 
.without them ; since, when properly fastened, they must 
universally tend to preserve the form unaltered, although 
they are somewhat less calculated to add to the iihimate 
strength of the principal tie or shore, than if their di- 
rectipn had been longitudinal. To take, for example, 
the case of a ship's arching or hogging: if the strength 
,were ovi^come without^ any deficiency of stiffness, the 
upper declu and wales would be elongated, and the butts 
of the planics aloft parted, while the keel would be some- 
ilirhat shortened, and the planks near it crippled, so 
that a. ship 176 feet long and forty feet deep, arch- 
ii^g one foot with a utiiform curvature, would have 
the length of the parts aloft; on the level of the quar- 
ter deck, twenty-two inches greater than that pf the 
keel. If, on the contrary, the strength were not over- 
come, but the. stiffness only failed, the angular situation 
of the parts being altered, and the joints simply becom- 
ing loose without parting, the planks would slide on each 
other, and their square ends would no longer remain in 
the same vertical line at the ports,, while there would be 
no material alteration in the comparative length of the 
decks and keel, nor any permament parting of the butts 
toft he planks. 

TO BB CONC1.UDBD IN OV& NEXT. 
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On the' Cultivation of French Pilars in Scotland^ and On 
the best Meatus of bringing into a bearing State fM^^ 
grown Fruit Trees ; especially some of the fner Sorts of 
French Pears* By Mr. Jambs Smi^h, Gardener fo 
the Right Hon. the Earl of Hopetoun, Ormistoh Hall J 

Frcrm the Trawsactjons of the Qki^jluqhiav . 

HoRTICULTU£AL SOCIETY. 

^^^^ It''' ' ~ * 

JL HAT the fitiex sorts of French ppars cuFtiVatWl in 
ScotiiMid' in generaLyidd'biit a very precarious crop^ t» 
well known to every experienced gardener. Many ele- 
gant gardens have been made^ and expensive walls built, 
i¥iib v^ry little satisfaction, either to the proprietor or 
persom that superintended them, especially in cnltivattng 
the finer sorts bi, j^rench pears. How often is the table 
loaded withr a profi^sion of fruit in the latter part df sum- 
user' and the antumti; months, but left with a very scanty 
supply in winter ai>d spring, and frequently destitute of 
«ny» - Thikt there are a -few places in this country thai 
have a tolerable sppply is an undeniable fact; but, it is 
evident, that a wide field is left open for the more efiecr 
tual cultivation and improvement of the finer sorts of 
French pears. To attain these important eiids, and 'in 
sonbe m^^asure to afford the information required by the 
Caledonian^ Horticultural Society, is the object of the 
following remarks " on the best means of bringing into 
** a bearing state full grown fruit trees, especially some 
" of the finer sorts of French pears, which, thodgh ap- 
'* paren:tly in a very healthy and luxuriant condition, are 
" yet in a state of almost total barrenness." 

Keeping these ends in view, it will be necessary, in tlw 

first place, to point out the cause of failure in cultivating 

the finer sorts of Frejich pears; secondly, the remedies to 

prevent the failure so generally complained of; and, 

thirdly^ 
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tiifdUf^ theimeans for bringing full ffomu pear trees into 
. a beaiTDg state. 

Before proceeding farther, -it may be netes^ary ito^dbi- 
siirve, . that the cultivation of French pear& Jti tbiis nor^^ 
ero climate sboiiM not be attempted 'whhout walls, espe- 
dcaHy the finer sorH, which Teqof re the utaiosi <frare an^ 
aiDention to bring them to pevfecfiioo. The* foltowitfg re- 
maifkswiH, therefore^ be enti rely confined to 'theji«uItivaH 
tion of Ibat so muPeh esteemed froit oni Walls. ' ' ' > 

. . .■ • '"- • • t .f T . • . 

. Cause of Failure of the finer Sorts of t*rench P^^$^ 

The cause of 'failure in the cultivation of the finenBoHs 
of French pears may either proceed from tvant'of climaie, 
improper soil, oriajudicious pruning^nd'trainitigJ 

from want of climate, gardens placed in high, cold, 
and iate situatioas, are very improper for the finer j^orts 
of French pears. If the soil be moderately goodj» tbe 
trees may grow with apparent luxurianey^ but in these 
bleak and elevated f)Iaces tbe ^pri&g. is Icite ; thie summer 
in general cold, and of sbot't duFation i there js a w^luit of 
mild weatiber in. the autumn^ so reqorsiterfor ripening the 
frnrt«4>ads for the succeeding seaaoo c the Vood^ turtteeili, 
may be so far Tipened as to stand tlae severity of tilie win* 
ter, and in the spring ehew a few weak bbsfiomsi; but 
' these never "set kindly', and frec|>uent1y end iii toMl bar- 
renness. The want of climate is often increased by 
placing trees on improper aspects, where s»ometimes the 
scanty crops may swell to a tolerable^ size ; but afteir 
keeping the frait sometime, it gets shrivelled and hfard» 
Hule superior rn taste to the wood of tjhe tree it grew 
upon. For many seasons the crop will entirely fait, and 
still tbe tr^cs [j>»y apparently be^ih. a v«ry faieahhy tfnd 
luxuriant condition;, elthottgfa in a state <of almost total 
barrenness. 

But 
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But the cause of failure niay proceed frMi impiidptr. 
8oil. Thin graveli sterile sand or stiff clay, are equally 
perpicious to the fiaer sorts of French pears. On thin 
gravel, the trees may ^oir pretty freely ; but the frait 
will be. small, >ard,araekedy and of little or no valiie« 
On.ppor ^sandy soil the fruit is little bettj^r, because.it. 
doea not receive proper nourisbmeat.: Op itiff day the : 
trees may make toWrahle progr^eas, md sbeiv a coosider* 
able quantity of blossom; but the fmit is generally ker-. 
nelly, and ill shaped, and very inferior in quali^. When 
the subsoil is of any bad quaftty, as cankering irony gra* 
vel, corrosive «and, or wet spongy clay, means must be 
used to make a bottom to the froit tree borders more con-" 
genial to the finer sorts.of Fveruib pears. Such soils, or 
sub-soils, naturally point out the evil, with the necessity 
of applying a proper remedy. The soil that requires 
more particular attention, is that which may be termed 
tolerably good ; such a one I have had occasipn to be 
. concerned with ; it was moderately good, almost three, 
feet deep, over a bottom of dry elay. 4a ordinary s^»r 
sons, the trees bore pretty fair crops of good quality, 
but in wet seasons the fruit did not ripen, and the follow*, 
ing spring the scanty blossoms seldom set. into fruit, 
owing to a superabundance of moisture in the border, 
occasioned by the neighbouring ground having an almost 
imperceptible declivity that way ; and the foundation of 
the wall being sunk a fi^w incheslnto the clay, increased 
the retention. Even on rich black loamy soils,, in low 
situations, with a retentive bottom, the trees are very 
liable to barrenness, altlioogb apparently in a healthy 
condition. 

Again, the cause of failure may proceed from impro- 
per prnniog and training.. Severe injudicious pruning in 
any of the kinds of fruit trees is very prejudicial to. their. 

bearing. 
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bearing, and to hone more 8o than the finer sorts of 
French pears, which in good •»!! are natssally inchaed 
to grow laxariantly. When trees are not planted at i» 
proper distance, the branches scN>n come in contact witli 
other trees; their extremities are rendered weak, and 
their vtgoor is exhausted by prodoeing luxuriant breast^* 
wood« Many trees are neglected for the most part of 
^e summer season, without taking off the breast-wood^ 
or natttng in the young shoots ; and sooms of them, neg« 
leeted from one winter dressing until another, are ofieft 
Ireated with contempt, and considered as bard, useless, 
and insignificant fruit, and obliged to give wi^,to iruk 
of an inferior kind ; while the very evil eomphiined of ia* 
augmented by that indifference with which they are 
treated. If they undergo a dressing^in the autumn months, 
Slumps are frequently left from half an inch to two inches 
lot^, which next season produce two shoots for one: 
beiice their Juxuriancy is increased, their breast-wood 
becomes a mere thicket, intercepting the influence of 
the sun, air, and refreshing showers, robbing the fruit 
spurs of their proper nourishment^ drawing them out in 
a weakly state, which renders them almost useless, and 
the trees become a receptacle to insects* and other ver« 
min. It n>ay as well be expected, that a hedge which an* 
nuaUy undergoes the operation of the siiears or. priiningw> 
book will i>ear a crop of seed, as that trees under such 
management will bear a crop of good fruit; yet such 
trees wiU be in a very luxuriant condition, though in a 
state of almost total barrenness. 

Remedies to pf event the Failure so generally complain&i of 
in cultivating the finer Sorts of French Pears. 

When the cause of failure proceeds from want of cli« 

mate, a^ will frequently happen in high, cold, and late 

Vql. XXVK. — Second SbrIxs. Q q places. 
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jplaces; iirsnch -situations it would be highly. improper t9 
plant the Coisoar^Virgquleuse^Ghaumontelle^ Winter Boa« 
cbretien^ or other fine late pears : to aupply their place^some 
•f the best autumn pears should be plapted on the be$l 
aspects, such /as the Autumn Bergamot, Mpirfo.wl Eggi 
Swan Egg, &c« They will be longer in ripening thatU in 
warmer situations, and of. course keep longer for 9 sup- 
ply to the- table. Where the climaie is less bleak the 
Ghatalonne Bergamotte, Green Sugar, aod Brown Beiirre, 
aaay be planted. Im moderale situations the Cra$anpe 
and St. Grerraain will succeed wel}. Wh^re th^ situation 
is good, the other fine late pears shouId.be planted, al« 
lowing them the be^t. aspects, otherwise little. goodcan 
be. expected from them, even in the. most favourable si- 
tuations in this country. 

' If ihe; cause of failure proceeds from improper, soil, it 
. wilt be necessary to remove.it at least three, feet deep, 
ilie ^hole breadth of the border; when thesubsoil should 
l^e carefully examined, and if it is of any bad quality, an 
impenetrable bottom must be hfiade with a considerable 
deplivity towards the walk in front of the border. > Aoo- 
iher consideration, of importance, which requires parti«> 
eular attention, is^ that a border, situated oq a plain with 
a retentive subsoil, rer^utres a different treatment froAi 
ifant* placed on a declivity, where the soil is permeable. 
In the former case,.a good drain must be.made in f/opt 
nest the walk, deeper than tlie bottom of the. border,, to 
receive the superabundant moisture. It may. be necessary, 
when the adjacent ground, has a decliviiy towards. the 
border, to make another drain on the outside of the ^alk, 
to receive the water before it approaches the border. ' In 
the latter case, where the soil is permeable on a declivity, 
draining will be unnecessary; but as it-is of such utility 
iff cultivating French pears to have a dry bottom, drain* 
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lisg shotrld never' be dispensed with- when- lliefe^ is iii& 
least risk of injuring the trees or the- fruit by ntglecV 
ing it. • "' 

Having removed' the inconveniences" of a peiniciousi: 
svbsorl^ arird sfecured a'drj bottom, the border should be 
itiadfe lip with soil prepared for that purpose. When tlie' 
^ttiation is lo^w, aiid naturally retentive, I would* prefer * 
fias^ely cbloiiV^d lotfrtf, taken from ba^nks or the' borders* 
of fields- which fen^ain unbroken by the plough. Wheri 
tlie situatioh is 6n a declivity vVKtli a permeable bottoiiiy 
iStroiig loam i^ to be pref^ri^eU : th^ itiost desirable is thaf 
taken. fro^n old j^a'^ture oft the top- of d" clay soil. , In ei* 
ther easeV the nfioretui^f cbdt caft he got so much the bet-^ 
fer; btJt it will be of- donsidemble ftdvanta'ffe to lav tb^ 
l^oitnp'for iom<^ ftionths before it be used^ tobemelio* 
rated by the sun and air, and to rot the turf, turning it 
aver at tim'^9, adding a quantity of good rotten dung^ 
(preferring old hot-bed dung, as more latitude can be 
ti'sed with it,^ o'wrnrg ta its exhadsted state,) breaking the 
iiiffy and blending the soil and dung well together in th^ 
operation* of turning. When the ^il is ligbt loam, an.(| 
tidi of any bad quality, it may only be necessary to re-» 
Inove It pottiyhr, and replace it with strong loam. .In 
tery stiff soil light loam will be of considerable' n'dvan^^ 
"lage. In all«case« where wall trees are to be renewed, the 
'bordefs Shotild always be trenched over, adding what new 
(oil {itid ttianure may be necessary, which should be re* 
^ulated according to the nature of the soil, or other local 
•circumstances^ . 

Some years ago, having occasion to renew a consider^ 
Hable extent of wall with young trees, I was under the ne- 
it^esBity tof deviating from the. above method, owing to 
the mean^ being put oat of my power, and the work 
jfequiring to be idone without los»x>ftime» Tiie metbod I 
^ Q q 2 took 
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look WM tbU : After NHnOTing tbe dd soil three feel 
deep, nqoaaiiij of ftroDg^loftm, well mixed with dung, 
was pnt where each tree was to be, planted, (about a yard 
kl di*«ietery) the intervals betneeo the trees^ and for a 
considerable extent in front of the wall, were filled up^ 
with fresh turfs, paoked one above another, to the ordi^ 
nary level of the ground, and laid over with a few inches 
of soil, to mi^ke the surfaoe level, and prevent the grass 
froai rising. Tbe border was trenohed over the succeeds 
jag season^ and a quantity of manure broke in amongsl 
the turf; eare was taken not to iojiure the roots of the 
young trees. The effect has been truly astonishing : the 
liees are in the most thriving condittoo,aod bear crops of 
excellent fruit.—- Although the above method has MHj 
i^iswered every expectation, and the trees are at present 
standing as an ocidar densmstration, I would by ne 
means recommend it in preference to the other, wliere a 
choice is left. ' ^ 

Begukr pruning and draining is likewise of great im^ 
portanee in the cultivation of the liner sorts of French 
pears. When planted, they should always be allowed 
proper room for extending their branches, to exhaosi their 
luxuriancy ; the trees should be paiitioulariy attended to 
in the summer -months, frequently kiokiog tliem ovev, 
displacing all foreright'aad superfluous shoots, |»nchieg 
them off with tbe finger and thumb, leaving the spurs 
about two inches^ong on the last year's wood ; yet it may 
be necessary in, some eases to rub them off close, when 
care should be taken, to injure the bark as httle as possW 
ble. By these means the trees will be kept in ^ regular 
alate, and enjoy the benefit of tbe san and air; the lea«i» 
sag branches wiH^ receive snore ooorishmiBnt, tbe young 
wood and fruit spurs wiU be more properJy ripened for 
idswttng a crop of froit the sjscaeediog jeasmi, and a 

great 
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great deal of that «ev^e pniBUig will be avotdedi whidi 
i» practised oo neglected treet in the autuaui and wiotar 
dressing. The knife s^uid be used as little as (kwsrblei 
and only, where it cannot be avaided^ for sborteniag the 
branches, for a supply of yoDO|; wood» where it is nece»f 
sary, and thinning out any useless and worn out spurs> or 
fully retrenching any of the shoots that were shortened 
in summer, which are not likely to set. into fruit spurs, 
with any damaged or worn out branches. The tfee$ 
should be rtfgolarly trained lo the walls in the smnmer 
inonlhsi w they advance in growth, atid andergo a pro^ 
per regulation annually in the winter or spria^, whether 
they are trained boriaontally^ fan, faalf-fao, upright, or 
pendulous. 

Much has been said both in favour of horizontal and 
fan training ; but the met^sod I generally practise is dif- 
ferent from both, or rather a medium betwixt the two; 
an^, from experience^ 1 have always found it attended 
with good sttcoess. ' In the spruig after the young trees 
are planted^ and at the time the buds begin to burst, the 
branches are hc^aded down to four w five eyes ; and in 
aummer two or three shoots are trained from each branch 
in a regular manner, laying the first on eadi side hori^ 
^on tally at the bottom of the wall, and filling up the 
middle in form of a fan. The following winter the young 
branchefs are cut back about one-half, less or more, ac« 
cording to tbe strength of the tree, training two or three 
shoots from each the succeeding^ summer. By tbe third 
season, if All has gone on weU the trees will have made con- 
siderable progress. In the winter training, the trees should 
be carefully examined : beginning at the bottom of the 
wall, lay the first >branch on each side horizoataUy, at itiii 
length, proceeding npwardsatthedistanceof froaei^ht to 
iwelve tncbes, aecoadiog to tbe siae of the wood, foliage, 

and 
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ftnd fi'uit. Train tbe remaining branches likewise at fiilt 
lengthy making them rise in a circular direction from tbe' 
centre of the tree^ until they are at the distance above 
specified; and then train them horizontally. When the 
branches are too much crowded, retrench the weak^st^ 
reserving four or five in the centre, which are to be cut 
back, and trained in the fan form ; and from these, two' 
or three shoots may be allowed to rise. By this means, 
four or five pair of branches will be added to the heigl>t 
of the tree/ which are to be trained in the' same circular 
manner as before, tintil they arrive at width enough fot 
taking the horizontal direction. The centra branches are 
to be shortened, as in the preceding winter, and so on, 
until the tree^ipproaches the top, and you leave remain- 
ing only wh At shoots may be necessary to' fill the wall. 
The upper branches take only a gentle 6urve before they 
are laid horizfontat, to prevent the wall from having a 
iiaked appearance At tiie centre towards the top 6f the 
tree : allowing the next pair of brs^nches below to have a 
longer curv^, but not so much as^ to make it disagreeable 
to the'eye. Treves trained in this manner seeiii less kub-^ 
ject to luxuriancy than those trained in most other me- 
thods : -the strength-being more equally divided anfongst 
the branches, the ^all is generally filled in a very few years^ 
and the trees are Sooner brought to a state of bearing. 

The Meam for bringing fulUgrown Pear Trees into a 

bearing State. 

, As the barrenness of full-grown pear tree^ proceeds 
from different causes, o\^ing either to their local situa- 
tion or former manner of treatment^ it will be bf great 
importance, before the application of any remedy^ to 
ascertain the cause fVom whence the tinfruitfulness pro- 
ceeds, whieh may be ftwi on^ or teore of the circam* 

stances 
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«tanc€!is already mentionecj^ under the head of the ca,uae 
of Failure of the finer sorts of French pears. 

When the barrenness of full-grown pear trees proceeds 
from want pf cHmate, they must either beicut back and 
grafted with some other sorts that will ripen properly, or 
he entirely removed, to give place to others more suit- 
able to the situation. But as grafting is of such import- 
auce|..and the only means to bring full-grown trees into 
a state of beai:ing in' such a situation,. it should never be 
omitted, as by putting grafts on the branches the wall 
will be. covered,. and the trees brought to a bearing state, 
in one-third of the time required to rear young plants. * I 
have frequently found the flavour of fruit much improved 
by >grafting on old trees ; and they seldom fail of pror 
ducing a good crop. 

With respect to luxuriant trees. placed.on improper as- 
pects, I have ever found, that the best remedy applicable 
in such cases, where the sorts were to be preserved, (even 
on trees of considerable magnixude,) is. to have them 
carefully taken up and removed to more proper situa- 
tions. The effect pf. such treatment is of. considerable 
advantage, as it checks the luxuriancy,. and brings the 
trees in.to.a full bearing, state in a, short, time. Where 
suqh trees are not wanted th^y should be cut back and 
grafted^ as in the case, of want of climate. 

When the climate and aspect are good, the barrenness 
must either proceed fcom the soil or manner of pruning 
und tratniDg. 

; WbM thespil.isof a Stiff quality, with a retentive bot- 
tom, proper dra»iiing>(vrU be e^septialjy .necessary to carry 
off tbei. auperabundmit. moisture ^ the border should be 
trenched^ removing any pernicious spit Mding a proper* 
tioo of good loam anc) manure, >hidh should, be stronger 
or lighter,, occordiog as^ the nature of Ahe.original.soil or 

- th«^ 
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lii« sHiiatioti require* $ at the same tine the roofts of tha 
trees ^should be considerably ehorieaed, and tliis should 
be done in a n^ maiiiier, ,wtih a gentle slope from the 
under side, to prevent any wetness from lodging on the 
wound. Ifan^ of tlie .principal roots run fight down* 
ward, every method ought to be adopted that can be used 
with propriety, to get them removed^ By these means 
the laxuriant shoots will be checked, and turned into 
frait spurs; the rool» will pat forth anew into the kindly 
sail, and the benefit wiH soon appear evident, by the 
fruitfulness of the trees. When the soil i^ incKned to 
gravel or sand a considerable quantity of strong loam and 
manure should be added, the isaiMi of which is easily per* 
ceptible in tlie fruit being smi^ -aftd bard; altliongh 
when, on such soils^ I have found very lojcuriant trees in 
a state of almost total. barreaAe^Sy it was more to be 
ascribed to improper pruning than to the nataie >of the 
soil. . . : j: 

When the barrenness* proceeds , ^om iinproiper rmin- 
tng or pmniog, different Temediea will be neoessaiy, ac* 
cording m» tbfr various eases require* In some oases, 
where the trees are loo intteb erowded, the mferior ones 
must be clearf^ awigrr tofivf place to the principals to 
extend their bmnobe^ and eabMsi their loxoriancy. 
But, frequently^ mkfim ^ tvtas are allowed to remain 
erowded for any length «f tiaM> the eaawqaities of the 
branches beeonne «reak, ^wdaridMi gi<ow ftmly ; it will 
therefore be neoessary lo aborten back the j» a» che s to 
the first wetUpiaeod ibMis, which should be trained to 
the wait as leaders ; or, where aoeb sboom mmnct be 
fioaiidy cut baek die branohea t0 sone bud <^ jeiot that 
has the appeanmec of fmtiiog f<mh good sbooU to be 
trained for leaders to the bnnohas, and in nmmm the 
breast«wMd skmAd be catefotty reiftoved Aooi time to 

time, 
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iime, that the tre^s may reap the benefit of the 8un/air> 
add.lrefi^9lpiiQg showers^. 

When any trees, are wanted, if the situation is good/ 
and the sort suitable, some of these crbwded trees may 
be replanted with Safety, if not too old. I have, fre-r 
quently removed tre^$ that were extended twenty<*foQj: 
feet, by eighteen bigb ; some of them were carried seve^. 
ral miles, and are now doing well, and in a full bearing, 
state, ahhough they Vere formerly in a very luxuriant 
condition, and in a slate of almost total barrenness* 

When full-grown p^ar trees are allowed to ^exhanst 
tbemseives in lukurianl breaitt wood, the caise is very bad 
indiaejd, and requires a severe operation to remedy the 
Q.vil, which must generally be applied to both braocbesi 
and roots. Some, that are not too far gone, may be re<* 
medied by shortening the roots properly, and pruning oif 
the stubs from whente the luxuriant breast wood pro« 
^ ceeds, retaining every part that has the appearance of 
setting into frnit spur» ; and by attending to the removal 
of the breast wood in the summer months, the trees will 
be brought to a bearing state. 

When trees areso'far gone that they cannot be treated 
in the above manner with any prospect of success, the 
next remedy is to cut the trees down, and train them 
anew. The cutting should be regulated according to 
circumstances, as in some it may be convenient to cut 
them, during the latter part of winter, or in the spring 
months, to within a little of where they were originally 
grafted. OChers may be left to a greater length, but in 
all cases it will be necessary to apply some soft paste, that 
will adhere to the wounds to exclude the external air, and 
prevent any water from lodging and rotting the tree. 
The following summer the trees should be carefully at- 
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tended. to, displacing all superfluous shoots, traiaiirg a 
sufficient quantity to the wall, and nailing them in from 
time to time, as they advance in growth. Trees renewed 
in this manner fill the walls in a very short time; and 
when judiciously managed, seldom fail of producing good 
crops of excellent fruit. I cat a Cres^an peat tree down 
in the above manner on the 5th of May 1804; it now 
covers a wall sixteen feet high, and is at present (August 
1810) twenty-eight feet betwixt the extremities of the 
branches, and in a full bearing state*. 

When trees undergo any of the above' operations it 
will be necessary to pay attention to the borders, adding 
what new soil or manure may be necessary, examining 
the roots of the trees, and shortening them as the nature 
of the case may require. 

Tbu9[ may full growii pear trees be brought tQ a bear- 
ing state in a short time, although barren, in the ntipost 
state of luxuriance. When the trees are free of canker 
they should not be grubbed up unle3S in the very last ex- 
tremity, as by proper attention to climate and situation . 
there are few cases that may not be remedied if treated 
in »judicions manner. 

The four following pears, although not ranked among 
French pears, are found particularly useful on walls, es- 
pecially in high situations in Scotland, where the other 
finer sorts do not ripen properly : Green Yair, Muirfowl 
•Egg, Swan's Egg, and Winter Auchan. It may^ how- 
ever, be remarked of the Muirfowl Egg and Winter 
Auchan, that when planted as standards they produce not 
•nly better crops but fruit of a higher flavour. 
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On the Destruction of the Gooseberry Caterpillars^ and the 
Worms which infest Carrots and Onions. 

' By Mr. John Mackray, Gardener at Errol House, 

From the Transactions of the Caledonian 
Horticultural Society, 

1. Gooseberry Caterpillars. 

IVlUCH has been said respecting the destruction of the 
gooseberry caterpillars^ and various devices, which have 
proved more or less successful, have been tried. 

About nine years ago, when I came to £rrol| I found 
these vermin very formidable, and making vast havoclc 
among the leaves of my gooseberry plants. I procured 
some tobacco and soft or black soap, and I boiled a 
quarter of a pound of tobacco with one pound of soft 
soap in about eighteen Scots piots of water, and kept 
stirring the liquid while boiling with a whisk, in order to 
dissolve the soap: this liquor when milk-warm, or so 
cttol as not to hurt the- foliage, I applied to the bushes 
with a hand squirt in the evening, and in the morning I 
found all the ground under the bushes covered over with 
dead caterpillars. I partly attribute the success of this 
wash to the tenacious quality of the soap, which adheres 
<o the leaves longer and closer than tobacco juice alone 
would do : this practice I continued for six years, always 
when I saw any symptoms of the approach of caterpil- 
lars. I found them to diminish considerably every sea- 
son, and for the three last years I have not seen any ap- 
pearance of thein in the garden. , I judge from this, that 
the liquor must hate either destroyed the eggs of the 
insect, or they must have been killed before having time 
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to deposit thdr eggs. It may be right to remark, that 
the liquor has no bad effects oq the foliage of the plants, 

2. Worm in Carrot and Onions, 

Garden-ground in general, being successively cropped 
with vegetables very near a-kin in nature to each other, and 
from the frequebt application of manure soon becomes a 
receptacle for worms, maggots, and other vermin, which 
prove destructive to the roots of carrots, onions, c%nli- 
flower^and other tender vegetables, from itrbich they 
are alwaya free in new soils, or ground that has never 
been cropped before with such vegetables. The garden* 
ground at Brrol has been occupied as a garden for up<« 
wards of a century, and consequently is subject^ in corni* 
mon with other old gardens, to the attacks of several 
species' of vermin. This first induced me to try to re* 
move this evil by :a TQtation of cropping; and the most 
rational method that presented itself was, to follow straw* 
berries that had been four or five years planted with 
onions, apd artichokes that had stood the sume time^ 
with carrots ; for the caterpillars do not choose to attstf^k 
either the- strawberry or artichoke. This plan I foood .to 
succeed, and I have now regularly practised It with uni* 
form success for nine years. . . 

Inosder to enable me to do this, I have plan ted. a sue* 
cession of strf^wberries and artichokes annually ; for which 
trouble I have found. myself amply repaid, by larger and 
more regular crops of strawberries than could have. been 
expected, had^ the same plants been allowed to remain 
for eight or ten years, as is j9iometimes practised ; and I 
have always had. a succession of artichokes froni my 
young plants ia November, after my old plants bad done 
bearing. In 9ome cases it may be Mfe to itrop thrice 

with 
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with onioDS or carrots in the same spot, hut not oftener, 
as sofh£ symptptDB 6f the worm abd maggot genehally 
appear the secotid or third year ; but from the ground 
being four or five years under strawberries or artichokes^ 
plants on which those vermin cannot subsist^ they sooqi 
perish^, and the gnotiad wheil? the rows stood has all the 
advantage of a new soil. 

Soot applied ias a melnure is ft good preV^tive of tlie 
niagg;ot in onionsi but it rarely happens that a serfficient 
quantity can be procut^d f6r that purpose: shallots^ how« 
ever, from requiring only a stiiall sp6ty may be fDiich ma«* 
proved in growth, and entirely preserved from th^ggol^ 
by applying old hot'-bed dung as manure; in t1i^ bottom 
of the drilla, Well mixed with soot; on this tiaixiure plant 
the shallots, and cover to a proper d^pth. 'J'he soot pre* 
vents the appearance of the maggot, and at the samd 
time greatly improves the strength of the shallots : I hav^ 
never found this plan fail. 

Cauliflower and broccoli roots, may be preserved from 
the effects of worms by ivatering the dt-iHs w^U With soap^ 
6uds before planting, and occastofi^lly afterwards; this 
not only prevents the worm, btit encourages the groWlh 
of the plants, and in some measure prepares the ground 
for other vegetables stibject to the samcf sort of dtiack. 



NaU 



( 3l6 ) 

Note on the Use of the Flour qf^AePhalaris Canariensis, 
for sizing Muslins and other Stuffs. 

J3y M. Marcel DE Serkes. 
' From the Annales des Arts et Manufactures. 

JLt is not long since the use of the seed^ of the Phalaris 
Cafwriensis in the arts was discovered ; but experiments 
^ade by the direction of the Prussian government have 
ascei^tained, that the flour t)f that seed may be employed 
as size by weavers. 

The flour obtained by the trituration of the seed of the 
Phalaris Canuriensis is used in the same manner as that 
of wheat. It has this advantage over the latter, that it 
^renders the warp softer, and keeps it damp longer^ These 
two circumstances are extremely favourable for the fabri- 
cation of fine cottons, as well as for that of muslins^ cam* 

.bricsi and in general for all stuffs, the warp of which is 
very close, on account of the fineness of the threads* 
The flour of the Phalaris Catiariensis is extremely soft 
and glutinous; and it is probably on account of the great 
quantity of gluten it contains, that it sizes better those 

. warps that are pat. into a solution of it. It likewise pos- 
sesses the advantage of rendering stufis more equal and 
uniform. The flour of the Phalaris may be used a few 
days after its preparation, whereas the size made of 
wheat-flour must ferment a considerable time at certain 
seasons, especially in winter. The quantity of flour of 
either kind to be employed is nearly equal* Though 
their prices are very diflerent, that difference is amply 
compensated by the advantages afforded by that of the 
Phalaris for the sizing* of fine stuffs. This plant is, be* 
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sides^ now^become very common throughout almost all 
Europe^ aod it is remarkaUe for the promptitode with 
which it is propagated. It was, therefore, necessary to 
find a use for a plant which grows with equal facility in 
every latitude. " 

From experiments made upon a very, large scale, in 
various manufactories at Erfurt and in, Prussia, it appears 
that the flour of the Phalaris Canariensis is preferable to 
the finest wheat^flour for the sizing of fine stuffs, because 
it imparts a high degree of softness and suppleness to the 
threads, and a dampness favourable to their flexibility. 
As the gluten of the flour of the Phalaris has much afiinity 
with water, it keeps the threads damp for a much longer 
time than wheat-flour, and thi.s renders them fitter for 
working. It is well known that threads when dry are apt 
to break, and thaf especially in summer this circum- 
stance gives a great deal of trouble to^ weavers : it is for 
this reason also that they place their looms in subterra- 
neous places. It was of great importance to find a re- 
medy for this inconvenience, and herein consists one of 
the great advantages of the flour of the Phalaris. 
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Preparation of a solid Varnish fop pre$erping Iron 

from Rust. 

- From the Annales ]des Arts et Manufactures. 

UXYDATION' is one of the greatest inconveniencies 
to which certain metals are liaUe. Wrought iron, for 
instance^corrocles in a short time when exposed to damp 
or to acid vapours, and a substitute has therefore, been 
sought for it, for varioiis purposes, in cast iron, which is 
not so easily oX'j^dated, but which had not the ductility of 
the other. Expedients, more or less efficacious, have 
"been proposed for preserving iron from rust, k is gene- 
Tally covered with a varnish capable of withstanding the 
influence of the atmosphere. In order that tliis varnish 
may fulfil the conditions required, it ought to be so elas- 
tic as not to scale off, and so adhesive as not to leave 
any spot uncovered. The English have tried a composi- 
tion of this tind, the secret of which we have not yet 
learned. 

In France a patent for fifteen years was granted on the 
£6ih of September 1791 to Madame Leroi de Jaueourt, 
for a metallic varriinh, for preserving metals from rust. 
It is composed of five pounds of tin, eight ounces of 
zinc, eight ounces of bismuth, eight ounces of copper, 
and eight ounces of saltpetre. These metals mix in such 
a manner that the metal resulting from them is hard, 
whit^, and sonorous. The small proportion of copper in- 
troduced into the composition produces no verdigris. 

The articles* to be covered with this coating are to be 
heated only in the matter itself, melted in pans of plate 
iron. When sufficiently heated they are taken out, and 
sal ammonia is strewed over them : covered with this 
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salt, they are quickly plunged into the conapositionv; ,tbey 
axe then wiped with ^tow or cotton, ds js done in.cqm- 
inpn. tinning,, and th,e part cpated is immediately dipped 
in water. 

. Iron nails and pins were formerly used to fasten the 
sheets of copper upon the.bottoms of. ships; but sip^e it 
has been ascertained that the Qalvapic actiqn .prodttped 
by the union. of those two metals ij^ a cause of. .des|;rac- 
tjpn, copper nails and piifs, which^. though not so st|:Qpg^ 
are .not attended, with the ,same inconvenienciisft, have 
heen employed. in their stead. A- method has> howey,er^ 
been devised for covering iron nails with. a. varnish so 
adhesive that they mfiy be used without danger for linipg 
ships. Cast iron nails were proposed for. the same piar- 
pose, but soon given up, bjecautfe they were fppqd yery 
liable to break if care be .not tak^n.to strike thejn exactly 
in a 4)efpendijcular direction. 

A method .eqtyally simple and advantageous for pr<e- 
serving iron from, rust is. tp heat the metal red hot, and 
to rub it in that, slate with wax. Afier it is grown cold, 
you remark that all the pores. of the. iron are qompl^tely 
filled,, and that, this kind of coating is extremely uniform; 
but as it is applicable only to articles of small dimensionsy 
it still remained a; desideratum to discover a varnish 
which might be used, cold, and which would. resist the 
combined action, of the air and of acid vapours* 
. M* Iiaanjadips, professor of chemistry, at Freyberg in ^ 
Saxony, seems to have resolved this interesting problem. 
Having remarked that th^e sulphureous and acid vapours 
which rise from the furnaces for grilling ores, destroy in 
a short time the ordinary varnishes, and attacks metals 
VSBd in the construction of buildings, he studied to dis- 
cover a coating which would preserve them from rust. 
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As it was oi^o6sdary to oppose to the acids a matter 
which they couk) not dissolve^ he tried tvro metalHe 
exydsy already saturated with Acids^ and which, by their 
desiccative qualityi are well ^adapted for the composition 
of varnishr Success crowned hi^ attempts, and an ex* 
periettee of sis years has Sufficiently demoQ^trated the 
«|}}ity of this menstruum. 

M. LampadiQs employed f6r this purpose snipbated 
tend' and sut^hated 2inc, or vMo) of tine. The foritter 
i^ piPepared by miicittg a solution of four ounces ot aee* 
%A\BR ef lead »6 twelve ounces of water, i!^ith a solution of 
seven ounces of sulphate of soda in fourteen ounces ef 
#ater. The precipitate obtained by this mixtirre is sttl« 
phaied lead, ii^bieh Is iillefed, ednleorated and dried. 

Salphated vint \\ sold by aK cfaNrtiilsts and druggists l^y 
the name of White vitriol of zine. 

The method of preparing the vattiish is as follows s^ 
Bedtioe to an impalpable powder ode ounce of plumbago, 
ot anibraeite, with which mix fiMir ounces of sulphated 
\e9^, and one ounce of snlphated tine, and add lo it, by 
degrees^ one pound of varnish/ prepared with linseed Oil|^ 
ppevioasly heated to ebiiUition. This vamish^ries quickly, 
aad perfectly preserves frcwi-oxydatiiMi the metals upott 
which it is kttd. It has been employed with sneces^ 
to> cover lighlning^eonduelors, and answers equally welt 
for roofs ooveved with lead, iron, copper, py^ 2tuc^ wbidi 
wre contiriually exposed: to the action of dMsp and of 
aeid Vapot»rs. 
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On the DiUiUation of 'Brandy fnm PotatQe$ in Sp^idin 

and Iknmark. 

From Hbembst'adt's MtrsEuof. 

LJN the last ten years coqsiderable atteotion has b^ii 
paid to the distillatioD of spirit from potatoes in Qer* 
m/mji where the importance pf the subjeot was f^le^rljr 
perceived ; but the iobabitant^ of other oouptries have 
not been less soliQitoas to give greater perfection tp this 
branch of industry, in regard to the materiak employed^ 
Thus in the JScandionvian regions^ Sweden and Norway^ 
which are deficient in corni mnay attempts have b^ra 
made to produce brnndyi which cannot there be dis-^ 
p^sed with so well as in the South, in consi4efabId qioanr 
tity from potatoes. The followiT^g partieui^rsi extracted 
from a painpblet by Mf Brisman, ar^ worthy of nptice ( 
as the author oommuqicates in that publio^tion the rf 4 
fults of his experience, during a period of twenty yeaF9« 
His farm is situated in the district of 3kao4eFboffg; the 
loii is sandy, and pro(|uced very littlci till be begaii# 
many years since, to cultivate potatoes a4 M principal 
cropi though ^y a sufficient qi}ai|t|ty for doRiestip om^ 
sumptionjrad previously been raised in the garden. Hq 
found, i&at fifty tons of potatoes might be considered 
as the average crop per ton of land, which is equi^ 
valent to about eighty-siic Berlin bushels fer Ma^d^burj; 
aore* Before the potatoes are taken ^p hk tt4>wft ibe 
balm aome inches above the sipcface af the ground, and 
gives it to the cpws, which are 4s#eltiid to yield iq <h>Q^ 
sieqi^OQce moce milk, apd of richer quality, than when 
fisd with bay* He has made e^periaienf s 6ii the prodnot 
of potatoes inr different species cf soJk, and with Variooit 
kin^s cif manuj'es ; but these may be omittai, sis iri^e^' 
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vant to the present subject. Aft^r detailing the advan* 
tages of his new system of agriculture over that which 
be had previous^ pursued^ the author remarks, that the 
cultivation of potatoes is carried on upon a small scale 
only so long as they are used for food for man alone. 
Owing to the difficulty of preserving potatoes during the 
winter in so cold a climate as that of Sweden and Nor- 
way, most of those which tire left in spring cannot *be 
applied to any other purpose than as food for pigs. BrisT 
man, therefore, employed potatoes for distillation. To 
this end the potatoes are boiled, mashed, and mixed With 
a certain proportion of rye or malt : withoujt any addi^ 
tion/at least of malt, be endeavbured, but in vaifi, to use 
tbem vfhh advantage for distillation. In this manner he 
produces seven Swedish cans from one ton of potatoes^ 
cjtctasively of the addition of corn, or at tbe rate of 5| 
fierlin quarts of brandy, per Berlin bushel of potatoes. 
He found that frosted potatoes yielded a spirit of as good 
qttaliYy as sound ones: a remark which, however, does 
not correspond with the experience of other establish* 
mentis. Among other instances I shall only cite the foI« 
lowing. Being upon a visit to Baron von Arnim, at 
Neuensund, in the Ukermark, be told me that frosted 
potatoes had been used some years before in his great 
dfstlNery ; that the quantity of spirit obtained from them 
was nearly equal to that yielded by sound roots, but the 
brandy bad a very unpleasant intoxicating quality, pro*' 
ducing head*ache and illness, even when taken iti very 
small portions, Brisman farther states, that be has also 
used* potatoes which have been frosted, thaired, and to 
all appeanmce. absolutely spoiled, for distrllation ; and that 
they have yielded good brandy, but only in tbe propor* 
don of six cans per ton of potatoes, or 4f^ quarts "to 1 
bushel, Berliir measure. Should this statement be con- 
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firmedi the discovery wduld be hfghly important to those 
Northern countries where it very frequently happens that 
part of the wint^erstock oF these liseful roots becomes frozen. 
According to Brisman's cafcblations, the can of potatoe 
brandy can^be sold with greater advantage at 28 schillings 
than the can of corn brandy at 33 : and, according to his 
experiments, a'ton of land sown with rye produces about 
eighty-nine cans of brandy, whereas the same area planted 
with potatoes yields abont S6l cans. Potatoe brandy, if 
we may be believe him, is quite &s good as that distilled 
from grain, and the notion that the former loses by long 
standing is totally erroneous. He has made experiments 
with both kinds, and left them upwards of two years in 
tlie casks. The loss of both is equal, but then they both 
/gain alike by it in qiiality. The potatoe-wash is very 
good food for cattle, especially hogs ; add, according to 
* Brisman, it hais not the same injurious effect upon ani- 
mitls as other wash, which loosens the teeth. 

M. Richerstrom, of Blektngen, in his ''Treatise on 
the Succession of Crops,'' publish(eid at Stockholm in 
1800, says, that the inhabitants of the province of file- 
kingen distil seven-eighths of the brandy made therefrom 
potatoes. They supply with it not oply the internal con- 
sumption of the province, but aho the orders from the 
sea-ports of tbat district, as well as the whole fleet of 
men of war at Carlscrona. 

In the winter 6f 1609-10 the Commercial Assessor UI- 
dali, to whom the superintendence of the royal distilleries 
at Copenhagen was committed, made numerous experi- 
ments upon potatoes. He employed for this purpose 
yellow middling-sized potatoes: he procured these roots 
from various parts of the kingdom, and found that those 
wfiith bad grown in a sour turfy soil yielded less spirit 
by one-sixth, or more, than those which had been raised 
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<kp A lighl foil niid bigh tiiMAtioos, Witbout iht adldiMPH 
of coru, Uldairconid never su^^ceed in thrQwiog the oia»h 
i9to a grcidual reguifir fenaeniatioPf «iid oooaequeatly it 
iva% impossible to ii^ake g<>ad brandy from it ; but mix^d 
with one-fifth of corn, that is to say^ reckoning accord^ 
ing to weight, adding to fire potinds of raw potatoes ooen 
third of a pound of barley malt and two^thirds of a 
pound of wheat, the mash fermented extremely well, aud 
th^ spirit distilled from it bad a pure flavour. Ope dis** 
tillation requires $1^ tons, or lldS pound^^ of p^ti^toe% 
144 pounds pf wheat, and eighty pounds of malt^ which 
yi^ld upon a<i average 154 Danish pots, or 130 Berlin 
quarts, of brandy, of the ftrength of six or aeven der 
grees^ Es^periments with potatoes and with grain alon^ 
prove that the distillation of the former^ even bere> 
where fuel is so yery dear, and a considerable qoaQtiCy is 
required to boil the potatoes, leaves £0 per cent, more 
profit. The practioeof distilling from potatoes basttberer 
fare, gained ground, and been adopted 19 many pistes; 
bMt» ^coordiog to the present arrangemeats ta Denmark, 
by which distilleries cannot be establiab^ e«oept in 
towns, it is impossible for this method to make sueb t$» 
pid progress as if the inhabUaats of the country also 
W4re permiUed to engage in this brunch of indnatry^ 
The potatoe brandy made here, when distitted with care, 
has a sweeter taste than'the ordinary corn brandy ; and it 
v& naturally less heady, especially when the potatoes b^ve 
been boiled by ateaua, Aocordlog to the experim^anta 
b^jre coNected, potatoes which are sprouted add growa 
yi^ld as^ much and as 'good brandy as others ; nay, i( »a<y 
^yen be theoretically assert^, tbeit sprouted potatoes, 
whieb have already shot out 0brids for roots, must yield 
il better spirit, because they are tberebj freed frona piirt 
^f 4b^ gluten, which is pr^udicial to th^ distiilftti^tt ^ 
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4>raii(ly«. Care must only be. taken to prevent them from 
becoming mouldyi for in that case the spirit produced 
from them acquires a very disagreeable flavour. The re-- 
fuse is as serviceable for cattle^ especially milch cows^ as 
tbc grains from barleyi nUalt^ rye/ wheats or any othei 
ipecies ot corn. 
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(Continued from l?age 19 1.) 

W ibL^AM MAi>BLBYy itt the parish of Yardley, Wor- 
ceflter$bi|e. Farmer ; far an improved drilling machine^ 
for drilling beans, turnips, pease, pulse, corn, and seeda 
of every description. Dated July £7» 1815. 

David Mvshbt, of Coieford> Grloucestershife, Iron^ 
master ; for an improvement or improvements in the pro** 
cess or processes of making or manufacturing icon* 
Dated July VI, Itli^. 

John Lewis, of Brinscomb, Gloucestershire, Clothier; 
for an improved shearibg machine. Dated July £7^ 
1815. 

Joseph Harvey, of Long-lane, Bermondsey, Ssrrey^ 
Turner ; for a machine for better striking atid fimshing 
of leather. Dated August 4> 1915. 

William Edridge, of Rotherhitbe) Surrey, Bras^k 
fbaader; for an engine, pump> or fire-engine^ Dated 
August 4, 1815* 

' John Street, of Clifton, Gloueesiershir^^ Esquire;, 
for certain further improvements in the mode of making 
and working bellows^ Dated August 11, 1815. 

Richard Dixon, of High Holborn, Middlesex, 
Trunk-maker; for an improvement or improvements in 
the construction of trunks or portmanteaus of various de- 
scriptions. 
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scriptions, and in the application of' materials bitherto 
unused in the construction thereof. Dated Augastlli 
1815. . ^ . 

John Edwards^ of Canterhury-buildings, -Lambetbi 
Surrey, Getitleman; for a method or moans of prevent- 
ing leakage in ships, boats, and other .vessels. jDfated 
August 15, 1815. 

Stephen Price, of Stroud, Gloucestershire, En- 
gineer ; for a machine for shearing or cropping woollen 
and other cloths that may require such a process. Dated 
August 21, 1815. 

John Chbshoi/MS, of Edinburgh ; for a method- of 
constructing register and other Stores. Dated August 

21,° lol'O* < < ' 

Thomas Field Savory, of New Bond-street, Mid- 
dlesex^ Chemist; for a combined neutral sidt or powder, 
which possesses all the properties of the medicinal spring 
at Sudletz, in Germany; and which invention is sold 
under the' name of Sudletz Powder. • Dated August 23^ 
1815. 

■ 

.William Bemm an, of Eldersfield, Worceatershire, 
Tanner; for various improvements in ploughs. Dated 
August 23, 1815. 

James, Oabpenter, of Wellenhall, Staffordshire, 
Curry-comb-^mafeer; for an improvement to. a curry** 
Qomb. Dated August S3, 1815. 

TitoMAs AsHMoRE, uow resident at Porthin^ ;Hotel,, 
Portland-street, Middlesex ;' for a new mode of making 
leather. Dated September.9> 1815. 
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Spec^icatiom of the Fattnt grauigd to James Collibi^, 
rf Grqioenor^reit West, Pimlka, in the County of 
MiddU$ex;for^n jipparaius, Machine, or Imtrument^ 
itUtnded t0 be denominated a Criqpyrjtiq, by means o^ 
mkieh, Pamer will be ivety economkaUy obkdned, and 
advanUigeously applied, to ihe firing of Water,and other 
uerful Purposes. Dated Janaary 16, 1815. 

O all to whom these presents shall come, &c. 
How KNOW YB, that Id compliance wi^h the said pro- 
yinQjl the said James Collier do hereby dedare that the 
mature of the said inventioni and iHt manner in which the 
' «ame is- to ]}e applied and performed, is particularly as- 
d^ritained and d^cribed as follows; that is to say : I con- 
nect a furnace or furnaces, grate or grates, for contain- 
49g fpel incomhostiop, and closed, or capable of being 
«lo»^ ^jBLS tobe air-tight on all sides,,but provided with a 
Auje^r flues, and commanication or communications, for 
lldm^ting atmospheric air, for the purpose of keeping up 
«Qmbtistion, together with dampers, regulators, or other 
useful and well-known fittings, if preferred ; and also pro- 
vided with a fit aperture or aperture, for allowing the 
¥«*♦ XXVII. — ;S£coNi) SEaics. T t heated 
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heated or chemically-changed air^ gas, smoke, vapour^ 
elastic matter, or flam«, to escape from the burning fuel^ 
And, farther, I make and affix in or unto each of the 
said last-mentioned apertures or aperture, a cock, slide, 
shutter, valve, or other similar piece or pieces of tnecha-^ 
liism, by means of which I can open or shut the "same 
at pleasure. And, farther, I affix unto the said aperture^ 
or each of the said apertures, if more than one, a chint- 
nej^ tube, or chamber, directed upwards, downwards, or 
obliquely, and of a cylindrical figure or otherwise (but 
being air«tight) : and I make the dimensions of the 8,aid 
chimney, tube, or chamber, or chimnies, tubes, or cham-* 
bers,' such, that the internal capacity thereof shall be 
wholly, or nearly, occupied by the heated or chemically 
changed air, gas, smoke, vapour, elastic matter, or flame, 
from the burning fuel, or other ignited material, when- 
soever the eommunication or communications through^ 
the^ aperture or apertures thereunto belonging shall be 
opened by the last^mentioned cock, dtde, sbutler,. of 
valve, or cocks, slides, sbut^ters, or valves. And I con- 
struct at th^ said uppor part or termination of the said 
air-tight chimney or chimnies, tube or tubes, chamber Of 
chambers, one or more cock or cocks, slide or slides, 
shutter or shutters, valve or valves, or other similar piece 
or pieces of mechanism, by means of which I can opea 
or shut th^e same at pleasure. Atid I farther declare, that 
the operation and effect of my said machine is produced 
and takes place from the action of the ignited fuel oir 
fire, of whatsoever kind, upoa the air, gas, vapour^ bt* 
other elastic matter, which is contained in the said chim- 
ne^% tube, or chamber, or chimnies, tubes, or chambers^ 
' and which may be alternately confined and retained by 
means of the aforesaid cock or cocks, slide or slides^ shut- 
ter orshutiersj^ valve or valves,, or other similar piece or 
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pieces of mechanism in the said chimney or chimnies^ 
tub,e or tubes, chamber or chambers^ with the ignited fuel 
or fir,e, or without it[; for if, after having opened all those 
cocks, .valves, slides, or shutters, which will make a free 
passage of air into and through the machine, audits fire,, 
chimney or chimnies, tube or tubes, chamber or cham- 
bers, I light my fire, fuel, or other material ; and so soon 
as it is well ignited, I suddenly and accurately close every 
opening to the external air by means of the aforesaid 
isocl^s, valves, slides, or shutters, except only an open- 
ixig or openings which communicate ivith the said chim- 
ney, tube, or chamber, or chimnies, tubes, or chambers, 
and the cylinder or cylinders, pump or pumps, or oth^r^ 
machinery upon which 1 intend to exert my power. The 
air,, gas, vapour, or other elastic matter, which was pre-, 
viously. contained in the said tube or tubesj chimney or 
chimnies, chamber or chambers, will, by the action of 
the fire, flame, or heat, dilate and expand with very great 
for/pe and rapidity, and occupy much more room or space 
tbap that, .comprehended within the said chimney, tube, 
or chamber, or chimnies, tubes, or chambers, and thus 
gi*nerate a most useful, and extensive power ; but so soon, 
as I have taken advantage of this expansive power I close 
the cock> valve, slide, or shutter, or cocks, valves, slides, 
or shutters, which are between the furnace, grate, or fire, 
and the tube or tubes, chimney or chimnies, and cham* 
ber or chambers ; and I open those cocks, slides, valves,, 
shutters, or other machinery, which prevented the at- 
mospheric air from having access to the fire, by which 
it burns up and becomes bright, or I withdraw the fire, 
wUh its grate or furnace, entirely from the same, and 
upoa carefully closing all communication or communica- 
tions of the external air v^ith the. said chimney or chim- 
nies, tube or tubes, chamber or chambers, as ra-pidly as 
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possible, that space which was lately dilated and ex- 
panded now become* cooled, contracted, and condengcrf, 
and leaves the internal capacity or space compreliendetf 
within the said chimney, tube, or chamber, or chirames^ 
tubes, 6r chambers, in a state approximating towards a^ 
vacuum, more ot less perfect ; and thus by the alternate 
opening and shutting of the cocks, valves, slides,. or shnt- 
' t6rs, situated as hereinbefore described to a fixed fire^- 
ftirnace, grate," or ignited materials, or by alternately 
introducing and withdrawing a moveable fire, with itm 
fornaee, grate, or leceptacfe, for ignited materrals, iiHto^ 
a chamber, tube, or chimney, or chambers, tabes, or 
diimnies, fitted up with proper and sufficient cocfa^ 
valves, slides, or shutters, to confine the expanded air, 
gas, smoke, vapour, or other elastic niatter, withra the 
sftid tube, chimney, or chamber, or tubes, chimtiies, or 
jcfhambers, of to prevent the external air from getthig into 
the aforesaid vacuum or vacuous space, oranyofthem^ 
whert produced, an alternate force or power will be gene- 
rated, acting first by the pressure of the dilated or ex- 
panded air, gas, vapour, tfame, or other etastic fltrid,. 
upon whatever machrnery may be connected therewith,, 
and then by the vacuum or vacuous space; both of which 
forces or powers may be applied to the immediate rais- 
ing of water in tubes, or by any other means, to the 
working of various pumps, or to the motion of a pistoo 
or pistons, well fitted in a bored or smooth cylinder or 
cyfinders, in the usgal way in which pistons are applied 
within cylinders, with proper stuffing boxes, packing, or 
otherwise ; or the furnace, grate, and fire, or ignited ma- 
tertals, may be moved immediately from the inside of 
one chamber, tube, or chimney, to the inside of one or 
more other chai^iberl^, tubes, or chimnies, fitted up and 
provided with proper cocks, slides^ valves, or sbiltters, 

situated 
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titaated a^ hereinbefore describedi by which menns the 
topansive force will take place in one chamber, tube, or 
ehimneyy while the condensation or vacuous space h 
forming in another chamber/ tube, ot chimney, and by 
connecting the -said chambers, tubes, or chimnies, by 
proper air-tight tubes, to the opposite sides or surfaces of 
the aforesaid piston or pistons, or other work or resist* 
ance to be overcome, great advantages may be derived. 
But as the machine will act by the expansive force of the 
heated or othert^ ise chemically changed air, gas, vapovr,- 
smoke, flame, or elastic matter alone, or by the vacuum 
or vacuous space to be obtained as aforesaid, or by both 
conjointly, I do declare that it may be employed it ei- 
ther or all these manners, as may best suit the particular 
case or cases immediately, as a first mover, to give mo- 
rion to machinery, and to produce all the useful eiFectr 
which can result from the employment of steam, or' any 
other elastic and expansible fluid, body, or thing. 

And I do farther declare,, that the apparatus, machine, 
or instrument, consisting of the several parts hereinbefore 
described, is the apparatus, machine, or instrument, 
which I denominate a Criopyrite; by means of which 
power will be economically obtained from the expan- 
sive force and subsequent vacuum or vacuous space pro- 
duced thereby, and may be advantageously applied to : 
-the raising of water, and to the other useful and well- 
known.purposes heretofore effected by means of an ex- 
pansive power and a vacuum^ howsoever otherwise ob- 
tained. 

And I do farther declare, that although ihe Criopyrite 
wilt produce its effect by the alternate opening and s|iut- 
ting of the communications aforesaid through one chim- 
ney, tube, or chamber; yet the alternate or conjunctive 
use and operation of two or more chimnies, tubes, or 

chambers. 



Sfi6 Patent for a Machine catted a Criopyrite^ 

chambers, ^ay be advantageously employed, so that the 
heated or chemically changed air, gas, «moke> flame, va* 
pour, or elastic, mailer, may constantly pass from the 
furnace or furnaces, fire-place or fire-places, or recepta- 
cle for fuel,, or other burning materials, and produce a 
greater and. more continuous effect. . 

And, farther, that whensoever, during the activity of 
the operation of the said apparatus, machine, or instru- 
ment, .the said cocks, slides, shutters, valves, or other 
similar pieces of mechanism belonging to any chimney, 
tube, or chamber, or chimnies, tubes, or chambers, are. 
opened, the atmospheric air rushes in, and destroys and 
counteracts the effect of the vacuum (as intended) 
within the said space ; and that immediately upon shut- 
ling one of the said chimnies, tubes, or chambers, the 
other or others is to be opened ; and that the effect of 
the vaciuim or vacuous space in each of the said chim- 
nies, tubes, or chambers, may be made to take place 
either separately or in conjunction. 

And, moreover, I declare, that I do claim and reserve 
to myself the tight of applying fire or heat to the Crtopy- 
rite in any form or direction that may be suited to the 
situation and circumstances under which the machine 
may be erected, and so as tp avail myself of. the ordinary 
action and effect of combustion, or of the reversed flame, 
or any other operation by which fire, flame, or heat,. can 
be applieiJ for the purpose of expanding or dilating any 
air, gas, vapour, or elastic matter, or of obtaining a va- 
cuum or vacuous space, whether that fire or heat be pro- 
duced, made, and maintained, in a stationary furnace, 
grate, or other receptacle for ignited materials, and ad- 
mitted into the chimney, tube, or chamber, or. chimnies, 
tubes, or chambers, by the alternate opening and shut- 
ting of any cocks, slides, shutters,. or valves, as before 

described ; 
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described ; or whether the fuel, fire, or ignited materjals; 
shall be contained in a moveable furnace or grate/: fire* , 
place,^ or receptacle for ignited materialff, to be alter- 
nately moved into, or brought out of^ the said chimney^ 
tube^.or chamber, or chimnies, tubes, or chambers, by 
any of the common and well-known processes for mfoving 
machinery ; or whether the said chimneys tube, or cham- 
ber, or one or n\ore'of them, shall be moveable and 
brought to a fixed fire or heat, or whether the said chim- 
ney, •^ tube, or chamber, or one or more of them, shall in 
the first instance be filled with garbonated hydrogen gas, 
or any other inflammable air or. gas which may be made, 
generated, 'or produced from the fuel, fire, or ignited ma* 
terials, or from such other ingredients, as may be capa* 
ble,^ and will produce inflammable air or gas, either by 
exposure to a fire or otherwise, and which inflammable 
air, gas, flame, or smoke, when so produced and ad- 
mitted into the said chimney, tube, or chamber, or chim- 
nies, tubes, or chambers, may afterwards be ignited or 
inflamed so as to produce a vacuum or vacuous space. * 
In all which constructions I avail myself of such good and 
sufficient cocks,, slides, shutters, or valves^ as are com-^ 
monly used, and may be most efficient for preventing the 
passage of any air, gas, steam, water, or other fluid, and 
consider it unnecessary to describe the exact form, posi- 
tions,, or places, of such cocks, slides, shutters, or valves, 
as they must in a great measure depend upon the loc^l 
and particular situation of the machinery; and their 
situations must be evident to all persons acquainted with 
machinery, actuated by an alternate vacuum or vacuous 
space or spaces, and the pressure or elasticity of any air, 
gas|, steam, water, or other fluid. And I do also avail 
myself of immersing the chimney, tube, or chamber, or 
^himnies, tubes, or chambers, and the cocks, slides, shut- 
ters^ 



9M Paf^for fMdckine talkd d CriofQrrtte. 

tefSy or valves^ leadia^' thereto, as before 4e^ribed> in 
ysiter, or aoy olher eooliiig agent^ in case a more rapid 
Goolingv cootractiony and condeasatioD, may be required 
than would be pooduced without such means^ by. the or* 
dinary process erf oooling, and condensing in tbeopeo air. 
Of otlierwise. » . 

• And chi^y la&tlyi with riegard to the iostraments or ma-* 
eliiBes which produce their effects by qp^ans of an expan*' 
Mvelbroe and vacsfnin'Or tacuous space, such: aa the very 
fluinevoas idassof pdoips, and the.steaoi^enginesof Woiy 
<w^6r, Sarary, Neiii;coiaen, Watt, a^^othe.rs^ with the 
eMteosive and multiplied uses and applicationisof them in 
modero times, I consider that it would he soait^iy pos* 
stUe to enumemte and describe the same, aiid . unnecest 
sary, because th^'sameare. in the hands of the pul^ltc, 
and well itnown as to the meane of coanection of the 
same with pipes, pistons, Talves, and otiier needfi)! apt 
pavatus, to all pructieal nsen accustomed to works of this 
0t ttle lilce natat^e ; but that,, whatever may be the hind 

* of miichinery to be connected with &Criopyritef I do em* 
p)oy 1^ motion of the said machinery to perform, the 
officii ef «mvinf; the furfiace or fuxnaces, grate or grates^ 
el^ otiier receptacle or tecefifi^ks, £ov oontaitiingfud, Ssti, 
or toy igniied material or materiak^ when the same may 
require to bemc^ved, and of openning sod slmtiing the 
oeedfol cocks, valves^ slides^ shutters, aBd:cbmmymca»- 
tions, at the fit arid appropriate instants of .time as. before 
described and required to be done. And that, for. the 
%aid last fttentioned purpose^ I do make use of such. gear 

:4is is or btttb been eomaionly :med to open and i^ut the 
v^ve^ or parts of commuQicatioa in steam^engioes and 
other machines, 
in wit<De«s whereof^ kc 

• • #■ • 
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^ecj&rafton of the Patent granted toWiin kit BelLjo/' 

Birmingham, in the Coimti/ of JVarwick, Engineer ; for 

a new and improved Method of matdng and manu/ac- 

twiag Wire of ectry Description, ■* 

Dated.April 18, 1815. 

X O all to whom these presents shall come, 8(c'. 
Now KNOW TB, that ia io compliance with the said , 
proviso, I the said William Bell do hereby declare that 
my said invention, and the manner in which the same 
is to be performed, are particularly described and ascer- 
tained in and by the drawings herennto annexed, and the 
following description thereof; thai is to say : I make use 
of rollers, made of iron, steel, or other metals, snch as 
are applied to flatting or rolling of metals ; and in order 
-to obtain the impressioni for rolling the diflerent sorts of 
wire, 1 indent my rollers by turning in them Anted hol- 
lows, reeds, or any other required form, as appears in 
drawings annexed, at letter A. Or otherwise I produce 



the impressions by filing, cuttibg, punching, or by cast- 
ing my rolls with (he impressed forni upon them, from 
' - Vdi..XXVII^-SficONii Sbrics. Uu patterns 
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.patteru* or moulds made for that purpose. M; lellew 
beiug'thus prepared, are put together in a frame, and 
placed parallel to each other, in the usual way, as they 
afe doDC for rolling or flatting. I tl/ea pass luch rolled 
or flatted metal, as occasion requires, between the said 
rollers, as before described ; and by compression I pro- 
duce the figure, form, and size, 'intended, as at B. ' Tbe 



next part of my process is in dividing or separating ttie 
wires from each other, which I perform by the use of 
fitters, nearly similar to such as are used for slitling 
• sheet iron into rods, or I can separate them by circular 
or. lever sheers, or by tools worked ina fly press, or by 
rollers inverted, as appears at I>. 
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Ifelter C repr«eent9 the «ire.divided. There are van- 

««s ways:by which the wires may be separated ; as, for. 

inttanoe, Iftter-E represents apair of rollers, fornaed for 



the purpose- of passing the rolled wire metal through, by. 
which the wires become divided, by breaking them on* 
from the othen Id witness whereof, See. 

Specification of the Patent granted to 3 e ah Rondoni, of 
Oxford-itreet,, in ike County of Middlesex, Gentleman; 
forxerlain Improvements in the Construction of Dioptric 
Telescapex. Communicated to him ht/ a certain Foreigner 
redding abroad. Dated January 20, 1815. 

AY'th at! Epgraving. 

X O all to whom these presents shall come, &c.' 
Now KNOW YE, that in compliance with the said pro- 
viso, I the said Jean Rondoni do hereby declare that ilie 
nature of the said invention, and the manner in which the' 
same is to be petform^d, are particularly described and' 
Ascertained in manner following ; that is to say : It doth 
consist in the varying the magnifying power of dioptric' 
telescopes, by my improvements in the same, for the welt 
known' betiefit and advantnge thereby derived, and the" 
mahoerof performing the same 'is .set forth hereinafter,' 
and by the drawings hereunto annexed. And, firstly,' 
with regard' to varying the magnifying, power of tele-' 
scopes, when the eye-glasses of the same are to be cort*' 
*'■ Vu 2 cave, 



cave^ or bear a dimiotshiog power^ 1 4o form the eye 
part of two concave, glasses^ plaeiiig iDdc in the side or 
tobe nearest the eje, and the either in the next, or Bec(»id> 
or third, or other tube, from the eye, av 4he power of 
the glasi^s or other circumstances may require, hj which 
means t am enabled to bring near together, or divide 
apart, my said two concave glasses ; .and as the same are 
brought nearer together, the magnifying power increases^ 
and as they are divided apart, the contrary. And^ se« 
condly, with regard to varying the magnifying power of 
telescopes of the usual construction, with four' convex 
glasses in the eye part, I do construct thep in such man- 
ner that the third and fourth glasses from the eyeniay be 
moved farther from, or nearer to, the eye, by the means 
and. after the manner following. 

Fig. ], (Plate X.) in the said drawings, represents a 
longitudinal section of the, eye part of a telescope, hav* 
ing four x:onvex glasses in the same, and supposed to be 
placed at the usual relative distances from each other, 
having regard to their several powers, a a^, a a\ repre* 
sents the external- tube of the said eye part, having 
therein the two slits or openings cc^, c c\ one of ^vhich 
openings is again represented at cc\ 

Fig. % bbj b b, is a tube, containing the first eye-, 
glasses, Nos. 1 and 2, and the stop d, similar in all re- 
spects to tubes in the like situation in common use^ and 
therefore forming no part of the improvements. 5,6, 5,^6, 
is a tube, carrying on it the glass S; and 8,8, is a welt or 
protuberance formed thereon, so as to touch and press 
qa .the internal surface of the tube a a,*, aa^ ''f7> >• 
another protuberance on the internal surface of the 
tnbeaa', aa^ touching and pressing on the external sur- 
face pf tbe tube 5, 6, 5, 6. 9, 9, isanother protuberance, 
in tHe internal surface of the tube 5,6,.5,6,.md at 6,6, 
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la a ring screwed into the same tube^ and forming 
another protuberance internally abd externally l%\3^ 
18i is, is a tube, part of which passes freely within the 
tube 5,6, 5,6, and carries withip it th^ glass 4, and 14, ]4w 
14, 14, is a stop, perforated at 17> and supposed to lie at 
the proper situation usual for a stop, between the glasses 
3 and 4, and in the external surface of the tub^ 12, 13. 
Id, 19, at 11> 11| is a thread or screw cut on the sa^e, 
and 10, 10, is a stop, capable of being screwed backwiar^ 
and forwards thereon, and allow the tube 12, 13, 12, IS, 
to pass farther into the tube 5, 6, 5, 6, on the contrary^ 
and regulate or adjust the proper distance between the 
glasses 3 and 4 whilst in the usual situation. 1£,.15, and 
16, l6, are two bearing pieces pressing against the tube 
a a}, aa\ and causing the tube 12, 13, 12, 13, to pass 
steadily up and down the same. 

And I do, (supposing the glasses 1, 2, 3, 4, to be at 
their proper relative distances, with regard to the power 
thereof, or other requisites, according to the usual forma- 
tion of telescopes,) by pressing on the tube 5, 6, 5, 6, 
at the aperture cc^, cc\ force the same forward, aud 
cause the glass 3 to come nearer to the glass 4, and far? 
ther from the glasses 1 and 2, and thereby gradually in- 
crease the magnifying power of the telescope ; and when 
thereby the stop 9,9, has come in contact with 10, 10, 
the tube 12, 13, 12, 13, and the glass 4, in the same, are 
passed forwards in 'the same direction, and with the jglass 
3, by, which the magnifying power of the said telescope, 
is still increased ; and as either of the said movements 
apd increase of magnifying power takes place, the whple 
eye part of the telescope must be drawn out with the 
tube aa , aa% to increase the distance from the object-j 
glass, and in returning the same to or towards their ori- 
ginal ^Bttuation the contrary. And in adapting my said 

improvement^ 
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improvement, relative to telescopes with convex eje*- 
glasses, where the number of tubes or slides is increased 
for the sak^ of portability or compactness, Ido form the 
part of tube 12, 15, 19, 13, between the bearing parts 16, 16, 
and 15, 15, mtich shorter, and fit to the internal diameter of 
the second tube from the eye, and to form the rest of my 
before-described alterations in the first tube next the eye. 

And, moreover, my said improvements may be varied 
. and adapted, with regard to dimensions and formation; 
and that the moveability of the glasses may be done by 
means of wheel and rack work,, or screw and nut^ or 
otheF well-known means not required here to be partu^u- 
larised, and which any competent workman, in work^ o( 
this and the like nature, can devise and execute. 

Ip witness whereof, Sec. 

Specification of the Patent granted to J onu Pa Gn,.o/ Over, 
in the Pariah of TFhitegate, in the County of Cheater, 
Sah\ Proprietor; for making and altering Salt Pans, 
on din improved Principle^ Dated May 26, 1815, 

A O all to whom these presents shall come, &c. 
Now KNOW YB, that in compliance, with the said proi- 
viso/ I the said John Pugh do hereby declare that the 
nature of my said invention^ and the manner |n which 
the same is to be performed, are particularly described 
as follows; that is to say : The rims of the salt paps are 
to be made in the usual manner. Those part9 of the pan 
bottoms which are immediately above or over the centre 
of the fires are to be lowered and sunk about a foot, more 
or less, from the front rim, in an oval, circular, oblong, 
square, or any other form, as I think proper to be so 
lowered ; that the lowest part be twelve inches, more or 
less, according to the size of the pahs, deeper than the 
general level gf the bottoms of the pans, and the bottom^ 

of 
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of ih« lowered part to' be either flat or roupded. Th« 
whole of tbe-before-^mentiohed sunk oir lowered parts are 
to-be made oF oosrt iron,' wrought iroo; copper, or nnj 
bther metalyas 1 think proper; or the sides may be n)ad« 
of one-kind oi misial and the bottoms of another kind. 
Iftcast iron or copper be used, the side3 and bottoms 
should in that case be cast separately :; the upper and 
Jbwer part of the sides to have flanges of about six inches 
broad, more or less, with holes/ either cast or drilled, to 
^admit screws or; rivets, by which they are to be joined, or 
fastened to theadjacent level parts of the pans. When 
tfaevoblong square form, with rounded bottoms, is 
adopted,' (which is the. best form,) for a pan of one thou-^ 
sand feet measurement, with four fires, the following di^ 
menaions of the .lowered or sfunk parts, as before de- 
scribed, will be! sufficient length or conjugate diameter^ 
five feet breadth, or transverse diameter, two feet and a 
lialf, depth of the centre one foot, and so in proportion 
for- a pan or pans of greater or lesser size, and also in pro- 
portion la the niim bier 6f fires used under them, and- ae- 
cording to the kind of. salt'to be manufactured, tbe fore 
part 6f (the pan ^^ or. pans- should have lids. oncovers,. made 
of wood, ort otJber light .materials, more or less io:num- 
bef, according to tbei width of the pan, which are to co* 
ver:tbe surfaoe of !tbe brine, from one aide of the pan to 
tlie other,' as faf as!»the before*mentioued sunk or lowered 
jiarts .extend* These lids 'or .covers should be hung by 
btngesf on.attrong rod of iron, reaching entirely Across 
the forepart of the pan, and: resting on the side rim^ 
tbe front part of the lids or covers resting upon the front 
rim; which lids or covers should be made to; draw up 
• tad down by meansiof ropes and puilies,: fastened: to the 
4imbersin the pan bouse rQof,.or they ma-y> be suspended 
by oaeans of ropes and;pulUes fastened to. the roof of tbe 

pan 
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pan house^ so that they may be raised up or let down 
upon the rims of the pans and the transverse ir6n rod,be«' 
fore oieotioned. A drop board, of tbin wood or ' other 
light materials, should also be affixed to the back part of 
the lids or covers with binges, or otherwise, so as to ad* 
mit of it being moved up or down, according aa it is 
found necessary, to confine the beat hi the brine over the 
fires, and to accelerate the boiling. Pans made on this 
principle and construction will alk>w of the fire grates 
being made considerably shorter and narrower than those 
in ordinary use ; and by the parts of the pans over the 
fires bejng sunk lowef than the rest of the pan bottom, a 
sufficient quantity qf brine will be contained ijrben little 
or' none is left to cover the other parts. Thus a much 
greater and more permanent degree of beat can be ap«> 
plied with considerably less fuel, and without the risk of 
burning the pan bottoms, an occurrence very frequent io^ 
.the common way of making pans ; of course there will be 
a very considerable saving of expense in the articles of- 
coals, iron, and labour, as less coals, less iron, and repairs, 
will be wanted by the adoption of my invention. The 
advantages arising from the lids or cpvers are as follows : 
by preventing evaporation over the fires, a miicb greater 
or more intense degree of heat is caused to accumulate 
in the subjacent brine, which, producing a current, pro^ 
pels the salt forward into the pan, and prevents the de* 
position of it over the fires, which woaU soon prove de^^ 
structive to the pan bottom. The beat afco, by being 
confined and becoming more intense, .will consequently^ 
be more rapidly and more equally diffused tbrougfaoat 
t)ie whole contents of the pan, by which means great 
quantities of salt, and of a superior crystaUisatioOi and 
Quality, will be made than Ib pan» of the ordinary con* 
structiott^ In witness whereof^ ^. 

Additional 
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Additional Remarks on Mr. Baoot's Patent, inserted in'- 
the " Repertory' of last Month, for passing Vessels from 
' one Level to another on Canals. ' 

r ' * 

Communicated in a Letter to the Editors, by the Patentee. ' 

••■.)'. : . . • ( . . ■ 

GentxemeNi^ Birmingham, Oct. 10, 1815, . 

A' . 

T the time I forwarded .to you a duplicate of the spe- 

dfication of my Patent for passing boats^ &c. from differ- 

ent levels of canals without loss of water, with some obser- 

vationson tlae ad vantages, to be derived therefrom, which ^ 

were insertied in the "Repertoryof Arts" of last month, it 

did not then occur to me that it was necessary to say more 

on the subject, but as it appears, that many very errbne- 

ous conjectures have been formed relative to the time it 

will require to fill a lock with water, by the improved' 

system therein described, lam induced to forvyard the' 

accompanying paper, containing calculations of the time 

in which a lock may be filled by the proposed improve- 

ment, which may be considered as additional to the ob-[ 

-servations before transmitted, and which I trust will en- 

able the readers of your valuable work fully to appreciate 

the advantages to be derived by the improvement therein 

proposed for adoption.. 

It may be deemed by many an es^sential thing to shew 

that the advantages before pointed out, in the observa- 

tions accompanying the specification of my patent, in- 

serted in the "Repertory" of last month, may be attained 

in such a reasonable time as will enable companies 

adopting the proposed improvement to pass a trade on 

their canals; for it may be urged, that allowing a lock 

on th\s principle could be filled in an hour, or even a 

, ..quarter of an hour, yet the benefits to inland navigation 

would be so limited that in inost cases it could not be 

applied with any advantage whatever, 'as it wouid not in 

^ Vol. XXVIL — Second Series. X x this 
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ibis cape be caps^Ue o£ pa«sitig a tri^d^« But if i.t can^ bti 
8bewp> in ^ qlear and rational manner, that all the. ad- 
vantages therein enumerated. conJQined can be attained 
in such a, short space of time, as to pa$:s aneqiial, or eveoK 
a greater, trade on canals than is at present done by 
looks on the best CQOstrucled principles, such a state- 
ment would, I should conceive, induce proprietors- ol 
canals, and others interested therein, to avail themselves, 
of thq benefits to be derived therefrom, by adopting the 
proposed improvement without any hesitation. 

I will therefore suppose, that in. applying the principle , 
of raising water from the lower, levels of canals info the 
upper, according to the improvement laid down inthe 
foregoing specification, inserted in the *' Repertory'' of 
last month, page 262, it should be proposed to apply tb^ 
same, to a six feet lock, which I will suppose will require 
one hundred tons of water to fill, and that the evacator 
should have a cubical capacity, equal to ten tons, of wa-* 
ter, which.it may be deemed necessary to throw into the 
lock at each depression of the evacator in the forcing 
chamber, and that the evacator shall be. depressed, two 
feet at each operation to perform the same. 

The cubical content of ten tons of water is 358.4 feet, 
which, divide, by two, the depth the evacatpr.is to sink 
in the forcing, chamber will be equal to. 1 79*^9, whose 
square root, 13.38656, will be equal to the side of the. 
eivacatpr, which will displace ten tons of water on being 
depressed two feet in the forcing chamber. I will take 
the side of the evacator at 13.4 feet, and suppose it is 
thought necessary to employ the power of four men, each, 
of whose exertions shall be equal to one hundred weight. 
Divide the whole weight of the water to be displaced, 
which is equal to ten tons, by 4, the number of men to 
)];e ^mployed^, the (j^uotient iivill be two, tons and a halffor 

each 
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"^aeh men's power to overcome, Dvhich I wiH assume as 
the power of the depressor. 

As 'the increments of weight are propof tional to thfe 

• • • . ■ • • 

depiths, theevacator is to be depressed in the'forcing cham- 
%eir> and will increase iVom to ten tons ; it will require a 
yowet of Sf tons to sink the evacator six inches in ^he 
"forcingcbffmber,five tons will ^itik it one foot, itnd al two 
¥cdt it wRI reqdire the Whole force of teii tons. 

ThfereFore, taking a depressor, the diameters of Whose pis- 
tons tn^ as 'two to one, and supposing the lever thereof t6 
litfvea powerdf ten'to brie, and thatlhe w^eight of the lever 
^h&H be equal to 28lbs. a poweJ: of 112 lbs. applied to thfe 
«nd of snch kver will be aWe to sink the evacator six 
inches in the fortrrng dhamber, and thereby displace !6| 
toffs of water, 'which will be driven into Che lock; se- 
cond power, of 112lbs. win sink ihe evacator a farthet 
depth of six inches; and a third and fourth power, 
^ach of lYSlbs. being ap^jlied, will cause the whole quan- 
tity ctften tons oJF water to 'be driven into the lock. And 
Mpposing the length df each stroke of the injector to be 
ttx inches, and the diameters of the pistons of the de- 
))res8or and injector, as before stated, to ' be as two to 
Onfe, at four strokes ctf the injector^ ihe piston of the de- 
pressor and the evacator will have sunk six inches in the 
forcing chamber, so that at sixteen strokes of the de- 
pressor ten tohs of water will be forced into the lock. 
And supposing the lock, as first stated, to hold 100 tons 
of water, at l60 strokes of the lever of the depressor, the 
lock will be filled. And allowing that forty strokes per 
minute may be made by the men, in four minutes with a 
single injector, TOO tons of water are shewn to be capa- 
ble of berng forced into the lock with a power of 4 cwt. 
added to the weight of the lever ; and Sf two' injectors are 
used> which I isbcmld at tSt times recommend, the time 

Xx2 will 
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will be rcjduced ito one-half, or two minute^.; and^in fac^ 
it may be performed in any given time, as it. is oaly nc^ 
cessary so to apportion the power to the time thi^t there 
9iay not be any waste thereof, and the effect is gained. *, 

It may be urged, that in this calculation there is not 
any time allowed for the forcing chamber being refilled 
from the lower level of the canaL This is grante;d. But, 
in answer, it is only necessary to remark, that this will 
not be- requisite. For. if a second, forcing chamber be 
attached, extending likewise alongside of ^ the lock, and 
the same injectors be made, to communicate with tb^ 
piston of the depressor, merely, by opening a connecting 
valve, the effect is gained ; for one forcing CLfaamber ;wi^ 
be filling whilst the other is emptying, and so on until the 
lock is filled. Or, after the lock is filled, and the' upper 
pond of the canal should require to be furnished with 
water, until that end is fully accomplished.., . • > 

In this statement it will, be perceived, there, is not 
any notice taken of the water, which must be displaced 

in the lock by the boat and cargo, which will fluctuate 

• 

betiveenten and thirty tons, according to circumstances^ 
whether the bpat be empty or loaded ; and which, had<J 
taken into calculation, would have lessened the time here 
deduced considerably. But I thought it best to. shew the 
time in which a lock can be filled by this improved sys^ 
tem, leaving the water displaced by the boat and cargo 
totally out of the question. 

Thus I have shewn, in the most clear and unequivocal 
manner, that the advantages before pointed out are all 
gained by a simple, efficient, and rational process, and by 
means which can easily be applied to locks on the present 
construction, so as to enable them to pass a trade, s^nd 
save all the Ipckage water they before lost. 

Yours, &c. Thomas Bagot. 

Descripiion 
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Dmriptiqnofm.ImtrumentfQrperfo^ Surgical 
/ ' Operations. , By Mr.- John Bottomley, 

Communicated in a Letter to the Editors. 
With an Engraving. 
Gentlemen^ Scarborough, Sept. iS, 1815. 

LATELY shewed the suraicaL instrument, described 
in Noi; 159 of your Repertory, page 138, to an eminent 
sUjrgeon, who. very highly. approved it, but told me, that 
in some operations the projecting of the head of the 
screw wojuld be attended with, inconvenience: .to ayoid 
w.hich, I proposed to him the use, in such cases, .of an 
instrument^' formed on the plan of the sliding tongs ^used 
by watch-makers. He has since had an* instrument con- 
structed on the plan of the pin-tongs, and has used it la. 
a case of polypus in, the throat with great facility^ apjl 
succjess.. • ./ .^, .,,.,,;,.,• .; . 

, Annexed ar^ sketches of both instruments. (See Fig. 3, 
Plate X.) That on. the plan of the sliding tongs I should 
think the better of the t\^o, especially for those extra- 
ordinary operations for which they are intended, for it 
grasps the needle more firmly than the pther^ and how- 
ever, deep the cavity. into which it may be introduced^ 
the.^lider,. being situated at the outer end, can jalways be 
conveniently reached. » Besides, ,by reversing it, as is 
shewn in the dotted lines of the sketches, the other in-« 
strunaent' is in effect produced. - . - ' ' ♦, 

. Hoping you may not consider me enlarging too much 
on these little matters, but may be pleased to accept this 
communication, and give it with all convenient speed tQ 
the public, I remain, ; , *: 

Yours, &c. . . 

John Bottomley.. 

^ 

Remarks 



Remarks t>u ikt >En^loymefH of OUiqut \Bi8eri, nni on 
other derations ^n ike €onstrutHon cf Shijn. Being 
the SulMmce qfa Etport.pretenHd to the Board of Ad- 
miralty, with additional HemomtraUom and Illustratiom. 

By Thomas Young, M.D. For.Sec.R.S. 

(Concluded from Page 293.) 
Grounds (f Decision respecting Obliqite Jiidfrs* 

L HfS ccw»p»ris©ti therefore brings the iquestion, re^ 
ttp^cting the generril utfHty of oblique rrders, into a very 
iaarrdvr compass; and we have only to raqiiire in Whtft 
*wiy 'it h fifiost nsiral for ^hips to exhibit symptoms of 
JHfiecrtcness, 'in order to decide it. Now it will appear 

.that, in cases of ardhing in general^ some of the butts of 
the plaoks are always found to have parted aloft, at the 

, Mime' time that the angular position of some parts of the 
structure has as uniformly been more or less altered ; and 
very generally a certain degree of sliding is cfbffervafble 

'in *be tpiccnlcs at .the sides of some of the ports. ^TPhis 
•liding is seen very distinctly in the planks of the Atbiokl 
«od of AeBelliqueux, now at Chatham : at the same tim^ 
there are also obvious Indications of a certain degree of 
extension and compression ; in the Albion, the 'butt^ of 
die planfts 'l«ive parted so far, that in some instanced ^ 
pieces have been let in between them : add in the fiefli- 
q«eux -there is<a space of about five inches between the 
middle of the deck transom and the carling> which had 
wiginjiHy be«i in contact with it. In the Asia, laCtely 
kitvached in the Medway, (he arching amounted to three 
iiK:hes and a quarter, and the comparative length of the 
upper and lower parts wks probably altered abont two 
inches at most: the parting of the butts amounting to 
three-^rxteentfas of an inch each ^^ for upwards of fifty 

feet ' 
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feetin lengjtb in th€ aiidsbips^.aQd £01; about eight feet:^ 
frpm th^e top of the side^'' ma^iQga.total extension of 
probably less than^ an inch : so that about half* the effect, 
seems to have been, produced in one way, and half. in the. 
ojtberi; but; apparently the greater half by the, wadt,o£ 
stiffness. It is also, usually observable, that there basu 
been sbroe -degree.of perinanent compression, ox. crippling: 
beloviTi, the buttskof the planks opening when the cause^. 
of arching has been removed, and the sheathing being^ 
iQore wrinkled tl>an wauld have, happened from the sim<^ 
p]e bending, of the planks* Where it has been observed^ 
that the fore pact of all the treenails supported the pres^^ 
snreof the planks in the after, pjart of the.sbip, and the> 
after parjt in. the fore part of the sbip^,the, obsarvatioa^ 
must probably . have been made on, the lower. ports of t^be? 
^hipiicomithe effect of a partial compression of this kind«, 

Authorities. 

Frx)m this statement it appears^, that tmless some very, 
strong facts can be produced^ tQ disprove tbe pjrobabilitji^ 
that the relative angular position pf the partsconstituting^ 
a ship may always be materially altered,, without aaabso-^ 
lute failure of strength, it cannot be denied, that the, 
principle of obliqqe hracingofrers.a remedy, for the tea- 
djency to arch,, whatever doubts th.cre.may b^ of the effi-*. 
cacy of anyparticular mode of applying, it. And even, 
if no observations^ could be produced in confirmation of 
the frequent Occurrence, of such a change of the angulaf^ 
situation of the timbers, the supposition that the stiff- 
ness could be perfect in this resfpect, notwithstanding, 
the unequal shrinking of the timber^, and other sjmilac. 
circumstances,, while the ultimate. streegth gave way by 
the failure of the fastenings, is in itself so. highly iov- 
piroba.ble,,that.no positive, evidencia would be required, 

for 
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for its complete rejection. We shall find accordingly, 
that' Mr. Bouguer takes for granted the existence of a 
piartial flexure, as sufficiently admissible without direct 
proof, and recommends the adoption of oblique planking ' 
as a remedy; and that other experienced authors have ' 
been equally favourable to the employment of some simi- ' 
lar arrangements. In speaking of Mr. Gobert's mode of 
placing the cielitig of a ship obliquely, Mr. Bobguer ob-' 
. serves, that " this method cannot fail of producing the ' 
most desirable effects; for when the planking both within 
and without was arranged in the direction of the keel, it 
happened, in case of the ship's arching, that the rectan-' 
gles formed by the timbers arid the planking, 'merely 
changed their figure a little, so' as to become' rhohiboids, ' 
two of the angles opening a little, while the dtheir two' 
became more acute :. but when the planks of the cieling ' 
are laid in an oblique direction, .they serve as diagonals 
to the rectangles, so that a simple change of the relatiye 
angular situations of the sides is not sufficient to admit 
of the arching, without an alteration of thie length of the 
diagonals, which would afibrd a resislanceincomparably 
greater, especially at the upright parts of the sides, al- 
though at the floors it would have but little efiect.'' Traite 
dii Navire, 154. Mr.' Groignard also, whose memoir, on 
the'improvemierit of ship-building, has been obligingly 
communicated to me by an ingenious gentleman, for- 
merly his pupil,' although he objects to* Mr. Gobert'sme-' 
thod, confesses that he " should have very much ap- 
proved this mode of disposing the cieling, if it had beea 
possible to employ straight planks having the same' 
oblixjuity, without interruption throughout the whole of 
the ship's length;" but thinks, with Bouguer, that in ' 
carpentry " every interruption is to be avoided as dan- 
gerous;"^ an abjection so vague^ as neither to require 

nor 
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ner to admit a very distinct reply. ~ Doix George Juan 
too, after a calculation of the absolute strength of the 
pieces of timber employed in the construction of a ship, 
very properly remarks/that the effect of arching must be 
attributed not to their want of strength, but to ^' theic 
play- on each other/' 

V 

9. Mr. Seppings^s Braces. 

It appears therefore to be sufficiently established, 
tliat the principle of employing oblique timbers is a gopd 
, one, provided, that it be so appjied as to produce nq prac- 
tical inconvenience. We must next inquire, whether v 
Mr. Seppings has introduced it in a manner lik<ely to be 
effectual, and not liable to any material objections. He 
places, on the sides of a 74 gun ship, several series of 
oblique braces, principally between the ports, in the 
place of the internal planking, making an angle of about 
£4* with the decks ; consisting of planks four inches 
thick and about eleven wide, coaked and bolted to the 
timbers, and abutting against upright pieces similarly 
fastened. Now it follows, from what has already been 
stated, that these pijeces have about four-fifths as much 
effect in co-operating with the neighbouring parts, which 
act horizontally, as if they had been placed in the same 
situation with them, even on the. supposition that thQ 
relative angular situation of the pieces is unalterably 
fixed : but for preventing the alteration of this situation^ 
there is no doubt of their being very advantageously af- 
ranged, so far as their strength is sufficient; and the ex- 
istence of a tendency to, such art alteration, in a very 
material degree, appears to be altogether indisputable. 
Bejow the gun deck, the oblique timbers are considerably 
stronger, although they act under circumstances some- ' 
what less favourable. ^ , 

' Vol, XXVII.— Second Series. Yy If, 
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If, however, the resistance of a part of a stractiire t^ 
very immediately directed against a certarn force, wit^h^ 
out an adequate co-oper-ai ion from other parts of that 
structure, and if/ being {abandoned. by those' partSi it is 
exposed to a strain which it is too weak to witbstatvd, it 
is obvious that it must inevitably be the first to give way^ , 
and must leave the rest of the fabric more exposed to be 
overpowered by such a force, than before its introduction. 
We must therefore inquire, how far it is possible that 
Mi<. Seppings's braces should be so abandoned: Now' 
supposing a 74 gun ship to arch two feet, and one half 
of the change tO'depend on the sliding of the planks over 
each other, which will be allowed, by those who doubt 
the utility of the arrangement, to be fully as much as can' 
«ver happen ; the greatest fall of the surface will be one 
foot in forty-four, and the length of the brace will be di- 
minished i\^i or -5^ of an inch in the length of six feet,' 
which, with a moderate allowance fof the partial yielding 
of the fastenings, it will be perfectly capable of support-** 
ing without being crippled, although indeed it couM- 
scarcely support much more. It is obvious, however,- 
that this sqpposition in many respects far exceeds tlie- 
utmost that can posdbly happen : and it would even re-' 
qaire^ greater force' to produce such an effect on the- 
br&ees, than any which the ship actually sustains. In ' 
order to calculate the magnitude of the greatest strain • 
which these pieces could support, it will be safest to pro- 
ceed on the sdpposilion, that each square inch' of the 
section of good oak timber is capable of resisting the - 
pressure of fotir tons on an average: it will then appear 
that a single series of such braces^ as Mr. Seppings em- ' 
ploys, extending throughout the length of each side of' 
the ship, WQuId support a weight of 143 tons, in what- ' 
ever way the force counteracting it might be applied; ' 

^ liud 
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40(1 esiimaliog tlie effect of all the braced aod riders af 
equivalent to about four su6h series, the whole would re- 
sist a force of 570 tons; while the greatest force deri^vje^ 
from the distribution of the weight, together with the 
nction of such waves as we have considered, amounts to 
abou,t,450 tons : so that the strength of these braces can 
scarcely be insiigicient to support the pressure, unless the 
.ship should be left dry, resting on the middle of her 
keel, afid the. braces should be abandoned bj ail the other 
partes, which usually co-operate with them ^« The fas- 
lenings must indeed be considerably weaker than thi9, 
and the other parts of the ship considerably stronger t 
but since the fastenings appear to possess sufficient 
strength to resist any strain which is actually likely to 
affect them, there se.eitis to be no inconvenience in their 
inferiority to the other parts. In fact, the Tremendous 
j^ctually supported for three days, without any percepti- 
Ij^le chsiLnge of fprm, a straid fully equal to that which is 

' * If a jomted paraflelognim, eompoiedof piecei bf invariably 
tength, haviiig one of iti tides fixed in a verilcal position ,• be sup* 
ported by dSagoaal brace, the conpression or exfeensioo of the brace 
will -be to the descent of a weight connected with the .moveable r end 
of the parallelograni, as.tbe depth of the parallelogram to the length 
of the brace, whateTcr the actual distance of the weight maj be ; so 
tbat although the strain on the horizontal pieces increases with this 
distance, that which afiecttf tbe brace is independent of ft ^'ihe rela- 
tive being to the abaolMte ttrength-M thedepth of Ifbe frame lito the 
leitgth of Cbe brace. We must therefore inquire, what is the greatest 
absolute force that can be supposed to urge a given portion of tbe 
fabric in either direction : thus the excess of weight which has been 
attributed to the bowsprit and the neighbouriug parts being 192 tons] 
ait 19f feet from the head, this force may be occasionally increased 
by II siraibr pressure derived from the effect of the travel, which 
alone woold amount to 30!^ tons at Sd§' feet from tbe head»'ft«d 
wbfob aiayisortietiroeacoroperate .w:itb tb* former,. so as to caD8ti4> 
tute a force of about 4jftQ tons, about !^5 feet from the h^ad* 

Y y 2 here 
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here calculated^ having been purposely Icfft on shores', 
which extended through fifty-two feet only of her length. 
But it must be remembered, that such a force, from its 
very gradual application, must be much less trying to the 
ship's strength, than the more abrupt changes which oc- 
cur at sea, and it must on the whole be inferred, that it 
would be unsafe to trust to the braces alone, unsupported 
by the co-operation of the neighbouring parts. It would 
probably be easy to add some further strength to these 
braces near the ends of the ship, where the strain on 
them is the greatest, especially about thirty feet from 
the bead, if it were found that they gave way before the 
rest of the timbers ; and it might also be possible to re- 
place them, if they had once failed, with greater ease 
than many other parts of the fabric. 

It may be questioned how far it is allowable to omit 
any part of the inner planks between the ports, for which 
the braces are a substitute, on account of their utility in 
securing the butts of the planks, which are always made 
to shift where they are supported by this subsidiary tie: 
but with the outer planking which remains, and with the 
partial assistance of the braces, to say nothing of that of 
the shelf pieces, it can hardly be believed, that the tie 
is more likely to part between two ports of the same 
deck, than immediately over one of them. 

It has been very ingeniously observed, that arching is. 
not only a part of the evil occasioued by a ship's weak- 
ness, but that it has an immediate tendency to afiPord a 
partial remedy for the cause which produces it, by mak- 
ing the displacement greater at the extremities of the 
Vessel, and smaller in the middle :. but, in fact, this, 
change appears to be too inconsiderable in its extent, to 
produce any material benefit : the strain at the midships 
being diminished by each inch of arching only sixty-six 

tOOSj 
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tbnSy supposed to act at one foot : so that very little re- 
. lief is obtained from the change, in comparison with the 
whole strain. 

The case of the Kent, which broke in a remarkable 
degree, notwithstanding the employment of riders of 
large dimensions, is perfectly j-econcileable with the prin- 
ciples which have been laid down: indeed these riders, 
which made an angle of a few degrees only with a verti- 
cal line, could have so little effect either on the strength 
or on the stiffness of the stractare, that there was not 
the slightest reason to. expect any material advantage 
from their application. 

The explanation which has been given of the universal 
tendency of ships of war, in. all common circumstances, 
to 'arch throughout their, length, is sufficient to justify 
the different directions in which Mr. Seppings now ar- 
ranges, his braces in the difierent parts of the ship, since 
they must necessarily afford a greater strength as shores 
than as tie», and since the most permanent and the 
greatest strain will generally be such as. to call them into 
action in this capacity. When, however, a ship is com- 
pared to an inverted bridge, it must not be forgotten 
how necessary it frequently becomes. To consider these 
braces in a different capacity, and to provide for this 
contingency, as indeed Mr. Seppings has not neglected 
to do, by employing, such fastenings as. are extremely 
well adapted to secure their action as ties. 

The shelf pieces, which Mr. Seppings employs, aiid 
the superior strength of the fastenings of his decks to 
the breast hooks and transoms, liave so obvious a ten- 
dency to counteract the causes of arching, that it is un- 
necessary to insist on their utility : the weight and ex- 
pense of the shelf pieces are, probably the only draw- 
backs upon the advantages, which they are so manifesly 

calculated 
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^^aleiilatecl to afford, in resisting boih a vertical oncl ar I«^ 
4eral strain : and even in these respeds^.tb^y appear to be 
preferable to the wooden knees formerly empioyed^ 
'. Tbe-filiing up the intefvals of the tto^bers, throughout 
ihe hold, with wedges of oidstuff, is perbaps the ^most 
indisputiabiy beneficial of all the alterations wbidi Mn 
Sepping^? has either intrpdnced or revived in ao.impfolved 
fornix The strength/ which is thiis obtained^ acts imme- 
diately in the. prevention offtrchingy and Is probably, in 
this respect, more than< equivalent to that of the internal 
planking,: which : has been omitted ; ivbile the cohestve> 
strength of the external planking, .considered as a tie,- Is 
still probably more than sufficient for resisting the smaller 
force, which occasionsdly operates in a contrary direc-# 
tion : ahhough the strength oi theshrp, for resisting aueh 
a.;foToe,-i8 certainly much diminished by the change* 
From the m'anner in which these wedges are driven by 
Mr. Seppings, It may easily foe understood,' that, they 
may tend to produce a oonvexity below, withoutfaising 
any: part of the k^el- from the blocks, merely causing u 
to press morestrongiy on them at the midships ; so that 
if this difference ibeieoines equal to that of thei weight and 
pressure after lHunching or .floating, tltere may be noi 
tendeney'toanyi further change whatever j: and henee.tt 
jfaay/ happen, that without any other' superiority of 8ti(ff<» 
nessj; or «ven of workmanship, a. is^ip may aippear wholly 
exempt from arching, as the Trem«mlou&did>>and som^ 
other. ships are- said to have done; Without the opera- 
tion of aoine such cause, even: a hollow cylinder of com- 
pact oak, 180 feet lonig, fifty feet in diameter, and si^x. 
inches in thickness^^if sneh^a massicould be supposed to 
e^ist, woi^ld evhifoity .when immersed to the «depth4>C its 
a^C'is, a degree, of .^vebiog just perceptible,^ fcam the Ian* 
gitttdinal pressure <)f . tbeiwater:only>.atKtotuiittngitO'abo«it 
• " ■ one-- 
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Q|ie-«ixleeMli of rb incli ; besides a curvalare' proportioa- 
ajjy greater froiq tli« other strains, Afhiob have been a.U ' 
ready calculawd. N'T. SeppingB iias also very properly 
introduced, in tb« TremeadOQa, an additioaal kelson on 
eaob side, of the st^ of ihemaiomas^in ordefto support 
i\t weigbtt and to prevent ibe partial sagging of tbevkeelj 
10. Riders. 
With respect to the Iransverse strain, or the tendency 
of the sides to sinh in comparison with the keet, some 
strength is probably gained by Mr. Seppings's mode of 
fixing the filling limbers in the same manner as the frames; 
and some advantage must he attributed to the co-opera-' 
tion of the wedges, or Btlings in, with the timbers, as 
far as their connection is capable of bringing them into 
action. The common ceiling is by no means advantage- 
ously placed for assisting in a resistance of this kind, since 
it can only act nhere the curvature would- be increased 
by the bending of the sides, and even there can only be 
compressed in a transverse direction. Fig, 7. The riders 

rig.7. 
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commoDly placed upon it, on the contrary, are very fa- 
vourably Bituated (or assisting in tbis action; but Mr. 
Seppings'ii riders are'ao much more numerous, as to pos- 
sess, notwitlistafldiog their obliquity, a still greater force. 
The fastenings of the beams to the sides are also con- 
cerned in resisting a strain of this l{iod, as well as in 
GOUDteracting the tendency to an extension aloft, which is 
the more immediate consequence'of the unequal pressare 
of the water against the ship's sides. Mr, Seppings's fas- 
tenings, so far as they depend on the shelf-pieces, have 
probably some advantage over the more common ones; 
but the iron knees which he employs (Fig. 8 and 9) do not. 
Fig. 8. Fig. 9. 



appear to be quite so economically arranged as the strapr 
of a simpler form, which other builders have used ; they 
afford indeed a very direct connection with Uit timbers, 
and they save some valuable wood in the chocks which 
support them : but still there appears to be some wsiste 
of strength when they act as ties, from the great ob- 
liquity of the shoulders, with respect to the direction of . 
the force ; to say nothiag of the expense of the work- 
manship: and if, as Captain Campbell seems to have 
inspected, there is any slight deBciency in the transverse 
strength of the Tremendous at the waterways, the cir- 
cumstance may afford a further reason for doubting of 
the utility of these fastenings. 

n.Dech. 
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11. Decks. 

. The least obvious advantage attributable to the ob<» 
li^uity introduced by Mr. Seppings appears to be in his 
iDo^le of laying the planks of the decks; parts which 
seem to be principally required to co>operate with the 
sides of the ship as ties in a longitudinal direction ; for 
the slight curvature which is given to theqn, can no more 
render theai incapable of such an action, than the bend, 
ing of a towing rope ' prevents its pulling along a boat. 
But in the first place, the lower decks can have little or 
no action of this kind, from their neiir approach to the 
line, at which extension ceases, and compression begins, 
at least until some of the fastenings give way ; and, se- 
condly, the upper decks lose but one->third of their, 
strength in this capacity, by haviqg their planks disposed 
at an angle of forty«five degrees with the sides, while the 
obliquity must be capable of affording some additional 
pQwer of resisting the violent action of the waves, which 
sometimes produces an immense strain in a transverse or 
lateral direction, as well as of enabling the ship, in ease 
of necessity, to be more safely ^' hove down" on her side. 
There seems mlso to be some convenience in having the 
enda of the planks covered by the water-ways, with re- 
spect to keeping the wings of the ship dry, although it 
iias been suspected that the.ends so covered may be ren- 
dered soBiewbat more liable to decay. It may, however, be 
^prehended, that any force, tending to shorten the deck, 
will have sortie little effect in forcing out the sides ; tor 
instance, if the whole deck became three inches shorter, 
fhe length of the planks remaining the same, they must 
force out each of the sides about a quarter of an inch, 
provided that their connection with the beams allowed 
-such a diange, which appears indeed somewhat improl^- 
VoL. XXVII.— Secon-d Seiiies. Zz able. 
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able. There may possibly be a slight difficulty in ad- 
justing the planks to the curvature of the beams; but 
this difficulty appears to be readily overcome in other 
casesy as in that of the common cieling. It may here** 
after deserve to be inquired^ how' far an oblique, dftec- 
tion of the carlings between the beams, which in their 
present situation seem to contribute very little to the 
istrength, might enable them to co-operate in resisting a 
lateral force, if the arrangement could be made without 
too 'much weakening the beams, in procuring proper 
abutments for these pieces. 

/ • 

12. Floors. I 

It cannot easily be admitted, that Mr. Seppings's con* 
struction affords any additional strength to a ship's bot* 
torn in case of her grounding. The fillings iii beitween the 
timbers must indeed be extremely usefuliii this respiect, 
iirst, by giving firmness in the direction of the length, 
since even a straight plank is strengthened by having the 
incompressibility of its outside increased, much more one 

, that is curved, in however slight a degree ; and, secondly, 
by po-operating with the timbers, considered as shores, 
so &r as the wedges' are fixed in their places by thetr la- 
teral adhesion, or otherwise. 

The cieling^ which has been omitted, can. have very 
little effect by its own strength in preventing the separa- 
tion of the timbers at the floor heads ; but. where there 
are transverse riders, it must be of essential advantage in 
^ enabling these to come into action, for the support 
.of the neighbouring parts exposed to pressure; same- 

^ what more effectually indeed, in many cases, than Mr. 

'.Seppings's diagonal riders and their trusses can do; not- 
withstanding the superiority of their number and aggre- 
gate strength ; on account of the magnitncte of the inters 

vening 
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veniDg sfSaces, which might happen to receive the prin- 
.dpal stroke near their centres. This niagnitude does 
^ot| however^ contribute by any means. in the same pro*- 
portion to the weakness of the parts, as it would do if the 
surface were plane: and it^is^not improbable^ that, fpr 
supporting the weight of the ship pn a very soft ground, 
Mr. Seppings's arrangement might afford equal strength 
with the common form, as seems to have been exempli* 
fied by his experiment of Jeaving the Tremendous for 
three days on fourteen shores only, without injury : but 
for encountering the stroke'^ of a rock, or of very hard 
ground, Mr. Sep^iugs's ship would probably be inferior, 
sjnce in this case greater stiffness^ even with equal 
strength, would be detrimental rather than benieficial ; 
while, on the other hand, she would undeniably be less 
liable to suffer from any injury that might happen to her 
outer planking only; and, from her superiority in this 
respect, might possibly sustain, without inconvenience, 
a stroke, which would be uhin^ately fatal to a ship of a 
different construction. 

t 

13. Durability, 

There does not seem to be the slightest ground for the 
apprehension, that the filling in should render the ship's 
timbers liable to decay : on the contrary, the timbers of 
the Sandwich were found perfectly sound in the lower 
Mialf of their length, opposite to the wedges which had 
been driven in between them, and completely decayed in 
the upper half, where they had been exposed in the usual 
manner, to the action of the confined moist air and water; 
and this result is perfectly conformable to analogy with, 
the few facts that have been ascertained, respecting th^ 
general causes qf decay. The utility of the filling in, for 
preventing the accumulatign of filth, and for keeping the 

Z z 2 ' ship 
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ship free from foul air, whh respect to the c6mfort, and 
perhaps to the health of the crew, is too obvioos to re- 
quire discassion. How far the economy of timber may 
in all cases be sp great as Mr. Seppings is disposed to 
believe, can best be ascertained by those who are in the 
habit of estimating its value : but if the durability, of the 
vessel only were improved, at an equal expense, the adop- 
tion of his alterations would still be highly advisable. 

14. Conclusion. 

It is by no means impossible, that experience may sug- 
gest some better substantiated objections to these inno- . 
vations, than have hitherto occurred i bntnone of those 
objections, which have yet been advanced, appear to be 
sufficiently valid to warrant a discontinuance of the cau- 
tious and experimental introduction of Mr. Seppings's 
Arrangements, which has been commenced by orders of 
the Board of Admiralty. The filling in seems to lie 
wholly unexceptionable : the braces between -the ports 
appear to be decidedly liiore beneficial than the planks 
for which they are substituted; and the coakings seeni 
to be very judicioi^sly employed in various parts of tlie 
structure: but something more may possibly be hereafter 
effected for the further improvement of the decks, and 
for the more complete provision of a substitute for the 
thick stuff of the ciellng, in addition to the diagonal ri- 
ders, if experience should prove that there is any defici- 
ency in the resistence of these parts. But it must be re- 
membered, in formitig conclusions, from such experience, 
that when an arrangement of any kind has nearly attained 
the maximum of its perfection, it may demonstrably be 
varied in a considerable degree, without a proportional 
alteration of its effect; so that the most correct know- 
ledge of scientific principles, and the minutest accuracy* 

in 
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in their epplicatioh, must become indispensably neces* 
9Bry, in order to secure us from the introduction of ma^ 
lerial errors, derived from the latent operation of acci- 
dental causes, foreign to the immediate subjects of in- 
vcfstigation. 

^^* Our limits having obliged us to omit many of the 
algebraical notes subjoined to this paper, as being 
chiefly interesting to the theoretical reader, we must re- 
fer those who desire to consult them, to the original work 
in the Royal Transactions. 

m 

I 

«■' ■ ' \ . >. M . . .11 . I , ^^ 

Description of an improved Cart and Drag. 

-By Afr. James Braby, of Vine-street, Pedlar^s Acre^ 

Lambeth, Surrey. 

From the Transactions of the Society for the Encou^ 
■, ragement of Arts*, Manufactures, and Commerce. 

, Five Guineas were voted to Mr. Braby for this 

Commwicatipn. 

BEG .to leave herewith a model of my improved Sus- 
sex dung-cart, with props attached to it, to act as a dn^, 
and.prevent the shaft-horse from falKng in going down 
steep declivities, as, by means of such props, the weight 
is entirely taken off the horse's back, and one or both 
wheels locked, so as to act as a sledge, and occasion the 
cart to descend a hill with an easy regular motion. The 
descent of hills is usually hard firm ground, and the fronts 
of the props being sloped upwards, they will readily slide- 
over stones, or inequalities of the road. In every case, 
where a wheel requires to be locked, thjs prop may be 
used to a greater advantage, and it may be applied to one 

or 
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or bolhwheels, as judged necessary, and will be a great 
relief lo the shafuborae. This cart is ajeo well calculated 
for laying duDg upon Ifind, as it may be retained in aojr 
angle required, so-ns lO permit the manure to be laid in 
separate heaps on the£eld, without tearing up the grass* 
sod of meadows, as is done when the coitamon tail prop 
is used. 

The drag has three holes at top, any one of which 

goes on a bolt in the shaft at B, and is secured by a pin; 

. at tlie other end is a block, suited to the curve of the 

wheel, and faced with iron, the point of which turns up 

like the iron of askait; this is fastened to (he wheel bj 

Fig. I. , 



a chaiD, and keeps its place by the hook rising on one 
side and the chain loop on the other, as shewn in sec- 
tion, Fig. 2. The advantage of this drag is, that the whole 
- Fig. 2. 
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weight of the cart ia taken rrom the horse, and rests on it; 
for the base which it adds- to the wheel ie about one- 
third its diameter. This is also the best prop, as it locks 
the cart, and let the horse move ever so much be cannot 
bring the weight on hijnseir, and if left he cannot rua 
•way. ' The cart is also poised exactly on the shaft over 
the axis, and the weight can be thrown forwards or back- 
wards, or placed even on the axis at pleasure, (whether 
going up or down hitl,) by the adjusting bar M, in front 
of the cart, Fig. I, .which slides through the middle of a 
cross bar N : and by the two pins O O, the cart is kept' 
at the height required for poisiog. 

Fig. S shews how the axis of ihe.adjnstiog bar is fixed 
to the shafts. ' 



Fig. 3. 



Fig. 4 is the book which attaches the cart to the shafts : 
this hook so fits the hole, that it caa,never get off till, the 
cart is down low enough for shooting the load ; and 




Fig. 4. 
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should it then be liabk to jolt off, a chain maj be added 
from the middle front of the cart to the middle of the 
axis which will be tight in that position, so that it can 
never get off w^hoat loosening the chain. The drag 
must be unpinned from the shaft, as well as unchained 
frqm the wheel to take it away, and may then be hang 
from the shaft to the axletree, or along the shaft to which 
k will chain, as to the wheel. Two drags may be used 
at once, as here shewn, if preferred. 



Description of an Equation Work for a Clock. 
By Mr. Henrt Ward, of Blandford. 

With a Plate. 

From the Transactions of the Society for the Encou^ 
ragement of Arts, Manufactures, and Commerce. 

The Silver Medal and Five Guineas were voted to Mr. 
WAUDfor this Communication. 

JL HAVE often thought that, if some cheap and simple 
mode of shewing the sun's apparent diurnal motion by a 
'dock could be contrived, it would not be the least useful 
and convenient improvement in the artificial measure of 
time. For as' the sun's apparent motion is constantly va- 
rying from his mean motion, and the difference arising 
from this variation sometimes amounts to paore tHan a 
quarter of an hour : and, farther, if the great perfection 
to which pendulum clocks are arrived at in tiie present 
day, and the extreme accuracy with which they are ca- 
pable of representing mean solar and sidereal motions, 
are considered, there seems no suflScient reason why an 
error of such magnitude should be* entirely neglected. 
Agreeably to this idea, I send, for the inspection of the^ 

Society 
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Society fot the fioeouragement of Arts^ Mftimfticttrres, attif- 
Commeree, a model of aa equation apparattis^ lirtiidh I* 
invented and applied to a regulatof tbat I made abotit' 
six years ago, and whieh in found to perfotih extrettiely 
well. • 

The application of t^e ^uattod of i&mi, or ittthei* th^ 
snn^s apparent dinma) motion to a clock, is by no meani^ 
a recent discovery. Several clocks of thw kind were niade 
nearly a century ago both in England and in l^ranee; trnt 
the complexity of their construction, the extrenie dlffi*^ 
ctihy of execution, the incapacity of the greatefr numbet 
of worlcm^n, to which may be added thi^ expense, have 
operated as insurmountable obstacles to the introducing; 
them into general use: so that, for many years pastj^ 
clocks of this description have been but Ihtle in request^ 
and the making of them lard aside, and almost tot*-' 
gotten. 

The first clock of this kind that we have any accouiit 
of was found in the cabinet of Charles the Second, King 
of Spain, about the year 1700, as may be seen in SuRy'a' 
'' Regie Artificiclle du Temps,*' edit. 1717. But the au- 
thor of this curious invention did not then appear to be' 
ktiown.' Mr.. Williamson, an English artist, however, ilk 
the "Philosophical Transactions,*' No. 563, -asserts hia 
right to it, and says he is well satisfied that this clock isr 
one which he made for Mr.Quare, who sold it soonaftef, 
to go to the said Charles the Second, King of Spairi* 
Mr. Willram^n has not given us ^ descriptidn of the 
mechanism, bat merely states that there were two fixedt 
and two moveable Ctrtles ; the former shewing the faoul^ 
and minute of mean time, the latter, which were cos* 
centric 16 the fdrmeir, that of apparent time. In tbs 
same paper he also tefis us, that shortly afterwards he 
made other clocks for shewing apparent time, by raising; 

Vol.. XXVIl.^^EcoNo Srribs. A^ a and 



SG2 Descriftionof-an Efuutum Work far a Clock, 

\ 

and depressing the pendilum through a slit in a piece of 
brass, so that its vibrations would qfgree with the suaV 
apparent motion tl^rptighout, the year. 

Eqaation clocks were first made in France, about the 
year 17l7f by M. le Bon and M. le Roy ; though a pro- 
ject of this kind, by the Reverend Father Alexandre, was 
laid be&re the Academy of Sciences as early as }69B. 
Thedocks constructed by M? le Bon scarcely differ from 
that in the King: of Spain's cabinet ; they had two con« 
qentric circles, pile of which was jtnoveable, and its mo« 
tion was regulated by ,an equation plate, that performed 
a revolution in a year. Clocks, and watches too, with 
nioveable circles, have since been made with some im- 
provements by several French artists ; and,' as far as sim- 
plicity is concerned, iare perhaps the best of any that 
have hitherto been constructed. * 

A much more elegant mode of shewing mean and ap- 
parent time is by two minute hands; one of which moves 
concentrically to the other, and has a piece of brass at- 
tached to it representing, the sun^ to distinguish it from 
" that wjhich points out mean time. Some excellent clocks 
f, of this sort have been made by Graham ; they have like- 
'^ lyise been made in France by Le Paute, Passement, Ber- 
^loud, &c..; but all of them are so extremely complex, 
that it is no wonder they have not been more generally 
in use. These clocks require not only an annual motion, 
in common with all others of the kind, but there is an 
i^ddition of several wheels to the minute work, that ren- 
ders tbeni extremely difficult of execution, and, without 
grefit care, liable to considerable sources of error. 

..Th^ model herewith sent has two minute hands; it has 
no real an^nual movement, but only a relative one. Br 
thes^ means the construction is rendered simple^ and the 
txecution easy. It may be made in jess than a week by 
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any ordinary workman^ who comprehe^nds the use of its 
parts. • 

1 caniiot conclude this letter without expressing my 
regret that we have no complete Treatise on Clock and 
Watch work in the English language. It in more to be 
lamented^ because this country stands pre-emineni in the 
mechanical arts ; and the greater number of useful in«> 
ventions and improvements have been made by English 
artists. Some excellent works on this isubjecthave been 
published in France, Germany, and even in Spain. For 
the honour of our country/ as well as for the benefit of 
the public, let us hope that some geometrician and me- 
chanist will one day favour us with a work on a subject 
of so mudh importance — a work certainly much wanted 
at the presetit time. . , , 



Description of the Equation Work* 

Tt will be proper first to explain the principle upon 
which the annual motion is founded ; when that is done 
the rest will be easily understood. It consists of the dif« 
ference of velocities of two wheels, that turn concentri- 
cally to each other ; to effect which the following Qum« 
bejrs are employed ; 

ni.79. 
137.64. 

If 1 1 1 be multiplied by 79 the product will be 6769 ; 
and 137 multiplied by 64 gives 8768, the difference being 
unity. Now if the wheel of 1 1 1 teeth be made to Fcvblve 
in an hour, the end is obtained ; for it makes one revolu* 
tion less in a year than the wheel of 137 teeth. It may 
be observed, however, that 8768 hours exceed a tropi- ' 
cal year by a little more than two hours ^ ba^tbls difler* 

A 8 a 8 euc^ 
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e^ce is SQ extremely soii^Il, tb^t id practice it ipay be aU 
together neglected^ for the error will not become sensi- 
))]i^ tiU ^i&t «ev^j:al years« 



Il£F£B]^NC£ TO THE Pl/^TE, 

. Tbi9 mechs^aism will be best explained by a profile* 
A9 A9 Fig* l> (Pl^te XI.) represent a ste^el arbor^to which 
is fixed a not B| of S4 teeth ; this arbor ^so carries the 
apparent time hand 1. C is the minute wheel of 1 U teeth, 
f crewed to a brass socket b c, which turns on the arbor 
jV A ; the end of this socket is the fore pivot to the arbor, 
is armed with steel> on the extremity of which, is the 
ineaa time hiti^d 2.. The minute wheel drives a wheel D 
of j64 teeth^ keyed on thearbor'EE: the fore pivot of 
this arbor is squared, by which it may be turned at plea- 
sure, so that the equation may be set right, by means of 
a table, if at any . time the clock should have stopped. 
On the same arbor is fixed another wheel F, of the same 
diameter, containing 79 teeth, that drives a wheel G of 
257 teeth, screwed to the socket gg; this socket turns 
freely on the arbor A A, and to it is also screwed the 
equation plate H. In the periphery of the wheel C there 
is a stud, carrying a toothed quadrant 1 1, wh^ch works in 
the nut 6; a pint is fastened in one extremity of the 
quadrant, which, by the revolving of the equation plate, 
is moved backwards and forwards ; but, in order to keep 
tjie pin la contact with the plate, a piece of veiy narrow 
watch-spring is inserted in the boss of the minute wheel, 
lioUow€Kil out for that purposfe :, this spring, which ought 
to be weak» ia hoiked tp the arbor of the nut B. 

Yig.fi r^preseqts. 4 front view of the quadrant, qu^ 
and equatioQ .plale % by wiiich the operation may be 
readily uoifleiitoQdf 

, . This 
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This apparatus oannot qooveniently be placed on the 
centre pinion so as to derive its motion from it^ but mo- 
tion may .be communicated from the movement to the 
minute wlieel in any way the ingenious artist may judge 
best calculated to suit the particular construction of his 
clocks 

Of dividing the Equation Plate. 

As the dividii^g the equation plate may appear diffiouk 
to many, I have judged it nescessary to offer some direcr 
ripns to facilitate the business. For this purpose I huve 
constructed an Equation Table for a year, divided into 
137 parts, each part consisting of an interval of 64 hours, 
and. consequently corresponding to one tooth of the wheel, 
which caYries che equation plate. By this means the ope- 
ration of dividing the plate is rendered as easy as that of 
a common snail. The method is as follows >-*Having 
fixed in the e^^tremity of the quadrant a temporary screw 
with a sharp point, I put the minute wheel^ith the qua- 
drant, and the wheel of 137 teeth with the equation plate, 
Bpon the arbor A A, and placed them in the frame. A 
piece of iron wire flattened, with one end bent to a right 
angle, was held fast to the frame by a hand^vice, with 
the l>ent end resting in the teeth of the wheel, so as to 
retain it in any position. The minute wheel was made 
fast to the frame by a clamp, the mean time hand point-' 
ing exactly to 60 on the minute circle ; the apparent time 
hand" was then brought to« 6d also, and the screw in the 
quadrant, whose point was nearly in contact with the plate, 
was gently struck with a hammer, so as to make a small 
im[Mr#ssio& ; I then shifted the plate forwards by-one tooth 
of the wheel, and moved the apparent thne hand for- 
wards, as near as the eye could judge,, 39 seconds,- ($ee 
ihi annexed table^) and made a second i.mpressionj then 

moved 
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moved the wheel another tooth, and set the hand to one 
minute fourteen seconds ; and thiis. I proceeded until I 
had got 9 series of dots all round the plate^ to which it 
was afterwards filed away. 



j1 Table useful in dividing the Equation Plate. 



M S 


M S 


M S 


M S 


M S 


M S 


0.. 


0..37 


2..51 


15..40 


r..29 


12..41 


-fcsg 


i.ai 


2..12 


15..57 


. «..47 


12.. 7 


1..14. 


1^46 


1..29 


16.. 8 


4.. 9 


11..30 


1..46 


2.. 20 


- 0..42 


16.. 15 


5.. 18 


10..50 


2.. 16 


2..54 


+0.. 6 


16.. 16 


6..28 


10.. 7 


«.;41 


3..25 


0..56 


16..10 


7..36 


9..23 


3.. 4 


3.:55 


• 

1..49 


15..58 


8..40 


8..37 


3..22 1 


4..22 


2..43 


15..41 


9..40 


7..49 


3..37 


4..47 


3..38 


15..17 


10..S5 


7.. 1 


3..48 


. 5.. 8 


4*.3S 


14*.47 


11. .25 


6.. 11 


S..55 


5..27 


5..29 


14,.12 


12.. 9 


5..22 


S..58 


5..42 


6..25 


13..29 


12..47 


4..32 


3..56 


5..54 


7..21 


12..43 


1S..20 


3,.43 


3..50 


6.. 2 


8.. 16 


1 1..50 


13..47 


2..5S 


3..41 


6.. 6 


9.. 10 


10..54 


14.. 7 


2.. 8 

• 


3..27 


6.. '5 


10.. 1 


9..52 


14..23 


1..23 


3.- 10 


6.. 


10..52 


8..42 


14.. 32 


0..40 


2..4g 


5..51 


11. .40 


7..36 


14..36 


0.. 

■ 


2..26 


5..37 


12..26 


&.24 


14..35 




2.. 


5..19 


13.. 8 


5.. 8 


14..2d 




1..32 


4..57 


13..47 


3..50 


14.. 16 




1.. S 


4..31 


14..22 


2..S0 


13..59 




+0.,30 


4.. 1 


14..52 


+ 1..10 


13..37 


k 


-0.. 4 


3..28 


15..19 


-0..10 


13.. 10 


' 



Jn 



( 387 ) 

An Account of some delicate Plants cultivated iti the Opkn 
, ' Air in the Island of Guernsey; with 'Hints on the'Means 
, of naturalizing tender Exotics. 

Btf Dr. Macculloch, of Woolwich. / 

From the Transactions of the CAi^E^DOviAN 

H0fiTICI^LTUR4i4 SOCIBTT. 

JtIAVING visited the Island of Guernsey soqae year%, 
ago, I was much struck with the peculiar luxuriance ex- 
hibited by many plants, which either grow with reluct- 
ance or refuse to grow at all, even in the mildest coun- 
ties of England. The variety and splendour of these pro- 
ductions give a character to its horticulture, which is 
very impressive to an English visitor, and which excites 
surprise, when compared with the very slight advantage^ 
of climate this island appears, ,from its geographical dif- 
ference of position, to possess. As some of these facts 
seem capable of leading to useful results in this valuable 
art, I have turned to the notes I then made, with the hope 
that they might afford you a few minutes amusement. 
Among those productions, its Amaryllis * is almost too 
well known to be enumerated. It is said to have been 
brought from Japan, a country possessing such a variety 
of climfite, that it might well afford plants suited to any 
latitude. I think, however, it is yet a point to be ascer- 
tained, whether there is any thing in the climate of Guern- 
sey peculiarly favourable to the growth aq<d flowering of 
this plant. This is a fact which cannot be determined 
till the cultivation of it is carried on in England to the 
same extent in which it is practised in Guernsey. The 
gardeners of Britain are satisfied with returning to the 
earth the^ few roots they receive in flower, but are scarcely 

* Amaryllis Saraieaiii. 

content 
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content to wait till the period of flowering of the er- 
hausted iodividual shall agaia retufa. Fromi'sucb ioapa- 
tieat and narrow trials no cobcIdsioq . can be drawn 
against its possibility. In GQernsey, ^yery gardener> and 
almost every petty farmer, who has a bit of garden 
grouvd^ appropriate* a patcb txi this favoured root; and 
the few hundreds of fiowfgs; which are brought to Eng- 
land in their season, or which are l^ept for ornament ^a 
the island, are the produce of thousands of roots which 
are there planted. The average rate of flowering is hot 
^ore than fifteen or eighteen in a hundred. The soil in 
which they are raised is light,' and the beds are covered 
with sand ; in otjber respects there is no particular care 
taken of them, except keeping them very clean. What 
portion of this success, depends on climate cannot, as I 
have already said, be known till experiments on a similar 
scale are tried in England. It is however trucj that the 
bulbs are frequently injured in the winter, by a frost which 
has no effect on the hardy geraniums ; so that it would 
be requisite in this cdtintry to guard againt this danger, 
at least by matting or occasionally covering the beds. I 
may add, that some of its congeners, the Amaryllis, bella- 
donna, vittata, undulata, and formosissima, also flower 
in Guernsey without care, and with great certainty and 
vigour. 

A shrub of great beauty, the Magnolia grandiflora, is 
well known to be shy of flowering in England, if we ex- 
cept the mild climate of Cornwall, to which that of 
Guernsey bears a near resemblance. In this little island, 
however, its flowering is as certain as its growth is luxu- 
riant. Among the more hardy of the tender plants which 
also grow freely in Guernsey, and which Cornwall but 
barely preserves through the rigour of winter, are the 
Hydrangea hortensis, Fochsia GOGcinea, Geranium zo- 

nale^ 
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Haley inquinansy radula; glutinosum, and some others, 
which pass the winter without difficulty, and ^emulate in 
the summer the luxuriance they possess in theil- native 
climates. Many tender and transient varieties of flowers, 
and among those the varieties of the pink tribe, are re^^ 
markable for the facility and certainty with which they 
are propagated, and for the constancy of their characters. 
Every rustic cottage is covered with geraniums, and or* 
namented ¥fith numerous pinks, rarely seen. in this 
country but among careful florists. Even the green- 
bouse is influenced by the climate. It is well known, 
that the Heliolropium Peruvianum, a plant otherwise of 
sufficiently easy cultivation, is in England much limited 
in its growth, becoming woody and feeble after it has at* 
tained a certain height. Here, on the contrary, if placed 
on the bed of earth in the house, although no. artificial 
heat be applied, it soon filU the whole space, running 
over the bed, and striking fresh roots from its branches 
as it advances. But of all those shrubs which require the 
protection of the green-house in England, the Verbena 
triphylla is that of which the luxuriance is here the most 
remarkable. Its miserable stature and bare woody steni 
are familiar to us. In Guernsey it flourishes perfectly 
exposed, and attains the size of a tree of twenty feet and 
upwards, spreading in a circle of a diameter equal to its 
height, and its long branches reaching down toihe ground 
On all sides* Its growth is indeed so luxuriant, that it is 
necessary to keep it from becoming troublesome, by per- 
petually cutting it almost to the root; from which fresh 
shoots, fourteen feet in length, resembling those of the 
' osier wi)low, are annually produced. I may also enume- 
rate a few other plants, of tender constitutidki in Britain, 
which appear equally hardy in this more uniform climate. 
^The Celtis micraptha, which ranks among our stove- 
' VoL.XXVILr— Second Series. i^bb pljknts, 
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' plants, gt^ws with very little c^re but ef doors. So do 
both the doaUe and sifigk varietiec of Ctm^Uia Japooica, * 
the latter often attainitig the height of twenty ftet. Some 
species of Oka are aI«o hardy, as well n^ many of the 
Proteas, th^ whole of which require in ouf qwd it]an4 
the shelter of the gveen^house* Sueh is tke oMe alsa 
with many species of the gelnus Cistus, and among ti^em 
I may name erispifolioa and formosus. I may add to this 
enumerationi Yooea aloifoUa, Draeoc6phalam> Carnari'* 
ease, Jasminnm Azoricum, Nerioiq oleander, Clethra 
arborea. Daphne, odorata, Minoulus glutiRMOs^ Correa 
allba, Melaleuca byperictfoiia, Gorteria rigens, together 
with a very large Q^mbei of the genera Ijcia ^nd Erica, 

. aH equally requifing.the proteetioo of the greeo^ieuse, 
during the severer wiaier of our island^ and manyof theot 
subject to peri9h at that season, not wilhstanding tbit^ 
q4re. I need #careely add, that the Myrt^ d^0e^ the ut* 
nost rigour of a Guernsey winter, and floarisbea in the 
greatest kixariance. 

Ixk the production of many fruits, the gardens of thii 
island are do kss remarkable. The superiority of its 
Chaan^6atelle pear is well known, a superiority which the 
grafts io) ported into England do net retain. Yet in thie 
I espeot it yields to ita neighbour, Jersey ; and I may add, 
for the consolation of English gardenersi that tbi& pear, 
even ii| these islands, is reared under the warmest wiilb, 
succeeding but indifferently in any other situation. The 
|wrpl9 and green fig grow readily as standard' trees, and 
produce perfect fruit every year. Many yarieties of the 
melon ripen without glasses. The Romana is even raised 
in Jersey, without the assistance of the hand-glass, and 
is ouhivated* there yi large quantities. The usual method 
of proceeding with it is to dig a hole io the earth, into 
which is threwn a small quantity of hot dung, and above 
. Aat 
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that leh or tifelve inches of Mrth. The seeds ftfe tbea 
e^wA^ ftod the yoqag pluntiif alibqugh ^ometifftes covered 
.with haiid*gkiMe« 'for a tiiff^ are oft^ft tefi entirely to 
Natuie. 

The attempts to raise Oranges have not been oumer* 
uus, ( but in differeot gardens there are trees of the Seville 
anri sweet orange^ both standing tinder the shelter of a 
waljj and produoiog fruit in abundaooe eyery yean They 
requirot boweveri to be protected by osats in the winter^ 
In a lower^ but not less useful department of this arty the 
j^arsnip^ the favoured root of tbe island^ is remarkable 
for its bulk and goodness. 

But the oireumst^ace to whieh I would ohiefly edll 
your attention is the naturalisation of a native of very 
warm climates, tbe Canna Indioa$ £^ cireumstanco which 
confirms and illuatrMes tbe remarks made by Sir Joseph 
Banks, on the naturalization of Ziisania aquatioa. Thia 
very4ende£ plant has become thoroughly babitaated to 
the climatCj^ scattering its Seeds eveiiy year» so As t<» prote 
a weed in the gardens which it ha» odsupied^ I at^ 
tempted to introduce it here alsO| from seeds which I 
brought from i^aerniey I i)ut my experiment was inter* 
rupted by an acoideot, ^nd I have never siMe attempted 
to repeat it^ I think it is not.only desirable thatit should 
be repeatedi but that similar attempts should be mad^ to 
natttvaliise other ornamen^t of useful plan4d| which have 
as yet foiled US| chiefly perhaps bedauseitbc Irials have 
been iU conducted* Abundant experience has showui^ 
that the* propagation of a pknt^ by cuitrngs or offsets, 
has little or no' effect in changing its constitution^ and 
the instances abcnre cited/ equally $hew us, that the seed 
will produce a hardier progenyi. a progeny which in time 
may possibly be habiloated to bear all tbe range of temr 
perature which the globe affords. To carry this specu* 

B b b S lation 
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lation into practice, it is evident, that in most cases the 
attempt will be unavailing if the transition is violent $ 
and that we should often fail in oar endeavours to natU'» 
Talize the inhabitants of Bengal or Jamaica, to- the cli- 
mate of England or that of Newfoundland. It is proba- 
ble, however, that in thef immense number of untried 
plants, many might be found which, like the Canna In- 
dica, would even bear* a change as great as that now 
mentioned : but to pursue this system of naturalization 
with any great hopes of success, it would be necessary 
that the transition should be more gradual, and tliat the 
transplantation should be carried from a hot climate, 
through some intermediate one, to our own more ungenial 
shores. The very peculiarity of the climate of Guernsey, 
arising chiefly from the uniformity of its temperature, 
wotild afford us ground to hope, that it possesses many 
of the requisite properties, and -that it would form the 
step required in this experiment. It is certain, that nei«- 
ther the thermometric state of a given country, nor any 
meteorological condition which we have yet been able to 
observe, are competent to explain the peculiar affection 
of plants for particular regions of the e&rth. The obser- 
irations of Monsieur Ramond, in the '^'Annales. do Mu- 
seum," which have been translated by Mr. Salisbury^ 
shew this in a striking point of vtew. From these we see 
the persevering regularity with which certain pla;its af- 
fect peculiar elevations, apparently unconnected with the 
nature of the soil, but bearing a relation alone to parti- 
cular states of the atmosphere, which we have no means 
of appreciating. Similar facts are familiar to botanists 
in our own country, in the very limited zones of eleva- 
tion, affected by our alpine plants. But perhaps of in- 
dividual instances, the strongest and best known is that 
of the Caper, Capparis spinosa, whose delicacy of sensa- 
tion 
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lion has, I believe, hitherto precluded its cultiyation iii 
any other climate than its aative one. Whatever this 
obscure coodition of a climate may be, it appears that 
the island of which I have been speaking possesses requi* 
sites appertaining to it which are not common, and 
which, ' to ns at least, in the present state of things, are 
elsewhere inaccessible. These considerations, therefore, 
shonl.d stimulate us to make trials, which, in their re* 
suits, may possibly prove useful as well as ornamental. 
Many of the fruits which are now too tender to bear our 
climate, might be taught to produce seeds, which would 
give us products equal in goodness to the original, and 
of hardier character. It is not unlikely, for example, 
that a variety of the Melon, from seeds produced in 
Guernsey, might be made to grow without the aid of glass 
in England* Perhaps even the Caper or the Orange 
might he naturalized through the same medium. That 
process which has naturalized the Canna Indica might 
go far to. put us in possession of many other desirable ob- 
jects, at least in cases where, like the melon, the gene- 
rations can be rapidly repeated, and where the produce 
goes hand in hand with. each successive generation. 
Thus, possibly, even the elegant pine of Norfolk Island, 
might become' a British tree, although the toil of many 
years would be requisite for effecting such a purpose. 

An economical object, which depends on this property 
of plants, remains yet to be noticed. This, which is still 
more i^ our power, is probably of inore consequence 
than either of those above mentioned ; I mean the per- 
fect naturalization of the Vine. It is well known, that 
from many >of the ordinary varieties. cultivated in this 
country we can always insure a crop of grapes, hut not 
always a crop of ripe ones. From two or three of these, 
th,e chance of ripening out of doors is considerable; from 

many 
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many othets il i». bof^kss. It \% tuot imprdbilble, ibiil bjp 
•otceoiive foWiog of 8eed» otb^r Tarielies a^light W prcK 
dueedy siiU more certaio of ripenid g lh*d ibose wbtob 
iocceed best wttb «s, the Miller md Sweetwater. We 
iboiild tbue Acquire posseMion ef an artiole of onltivd* 
tion . of grent ivportance, by wbbh a useful addif i6a 
ironld be made to the agricolttiral p#6eeede of ktid io 
parttealar Mtontidas^ aod by Which we shoilld beelitiblcfd 
to fabricate wides of quality iitffici^Dtly good t^eooopete 
with tbdse of foreigir growth* ' 

A more importaat object is* tbe perfect tiatiiraliaalion 

6f the Potatoe^ ao eifetit a» yet bat y^tj partii^ ob» 

taioedy notwith^taddiag the length of tkae durtdg which 

this Taluable root bae been a stbject 6f cehivatioa. It 

is certain, that this iniperfect aatoralixittton has been th^ 

reaolt of the eommoa practice of propngafihg by the 

tubers;. to the almoat total negkct of the seeds. It it 

true, that seeds batre be^ oceastonally sown, and aew 

Tarietie^ thus ]|HP6duced ; bat.the expeririieat has stopped 

in the first stage> baTing been lihrays undertaken for tbe 

mere purpose of producing these vaiieiies^ without any 

regard to thai much more impartaot object, the produo- 

tion of a-plant sttfBeiently hafdy to bear at least the first 

frosts of wintei'. In (he southern parti of oaip island, it is 

not.a desideratam of mOch importance^ asf tbe tubers 

are in general fifUy formed before the plant is kUled by 

frost ; but in the northern parts it is an object of grea| 

oonsequence, the plant being* frequently killed long be* 

fore the r6ots have aliauied maturity^ In (he Higblands 

of Scothtnd, in particular^ where a frost will frequently 

occur early in Septembery tbe erop i» often prematare^ 

destroyed, and the uses of this vegetable are in ooaser 

quence materially Itmiied. I^ is plaiti^ that it woidd be 

necessary to sow tbe seeds of successive geaeratiods 

many 
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many times, before the requisite degree of hardiness 
could be expected, and that the process would demand 
both patience and time. Yet, if it. requires more of thes« 
ihan we c^n expect fron^ th^ prdinary cultivator^ it is an 
experiment which we may a^ lea^t recommend to those 
public bodies, who so laudably exert themselves in am^ 
lioFftling the agrioult«re arid horticulture of this country. 
The difficulty of procuring seeds from seedling plantf 
i^ould da^rbtlesi be obviated in some measure by deprive 
ing the young plant of its tubers, and thus compelling it 
to direct it$ eoergie* to the other and more common 
mode of propagation, with which Nature has provided 
all plants. 

1 cannoC, however^ oofliclade this speculation withotti 
notioiug a formidable oligectioD; which stands in the way _ 
of our attempts to naturalize particular plants. In every 
ease where the useful varieties have been the re%uk of 
cultivation in a warmer climate from . a base and uselesi 
parent, it is tQ be feared that the process followed ifi na-^ 
tnralization, would again throw the plant back to its ori- 
ginal state. This objection applies chiefly to those fruits^ 
•ttch as the peach, the apple, and grape, which, in their 
present cultivated state, are almoat entirely, the produce 
of art. For this reason it is not improbable, that all at-^ 
tempts to naturalize the grape to a cold climate may fail; 
yet the trial deserves to be made. The case does not ap-* 
ply equally to the potatoe. The original plant appears to 
be valuable, independent of any artificial character, and, 
would consequently admit of a change, tending even to 
tome degree of deterioration before it was materiaHy in* 
jured in its properiies. 
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On the Causes of Canker in Fruit Trees* 
By Mr. James Smith, Glasgow* 

From the Transactions of the Caledonian 
Horticultural Society. 

XT is generally allowed among gardeners, that the pankef 
in fruit trees proceeds from the roots having got into a bad 
soil. However general this opinion may be, I would beg 
leave ta differ from many of my brethren on that subjects 
For some years past I have had an opportunity of observ- 
ing a good many trees in a cankered state; and, in my 
present situation, I have a good many trees infected. 
Having imbibed the above general opinion, I accordingly, 
in January 1810, uncovered . the ^pots of several of my 
worst infected trees, in order to cul any of them that 
mighu have got dqwn into the bad soil. The first I un- 
covered I found, that about two feet and a half below. 
ahe surface, previous to the trees being planted, there 
had been a bottom laid, nine feet in diameter, with brick 
and lime. I followed each root out to the .extremity, 
and found that none of them had ever, tiDuched the sub- 
soil. I tried several more of them, and found they had 
all bottoms of the above description. 

I have likewise a good many trees on the wall, a]} in a 
healthy state, none of them having the least appearance 
of canker. In FeGniary 181 1 I trenched the border along 
the wall in which the trees are planted ; I examined the 
roots of every one of them, (thirty^four in number,) and 
found that the rot)ts of most of them had got down into 
the bad soil, as no bottoni ha.d been made for them when 
planted. The soil in many places was not above thirteen 
inches deep, and many of the roots had run down about 
thirty-five inches into the bad soil. 

When 
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When I found that the trees on the wall were not can- 
kered^ although the roots were in such a bad eondition, 
I began to think thatthecanker must proceed from^ome- 
"thjng^else than bad soil. I examinied my standard trees 
more minutely, and found that all the early kinds were 
considerably worse cankered than the late ones. I then 
thought, and am now almost convinced, that the panker 
proceeds from the frost injuring the sap^ In order to 
ascertain how far this might be true, I determined on 
trying an experimeqt. On the night of the 3d of May 
181 1 we had a pretty sharp frost; and several of ray trees 
had made good shoots by that time : I, next day, tied a' 
piece of small thread round a good many of my young 
shoots, as a mark, in order to ascertain, in the end of 
the season, whether the frost had done them any injury. 
I likewi^ marked a good many buds which had not yet 
begun to push^ but which I thought were likely to do so. 
On examining my trees during the winter, I found that 
none of the shoots made from the buds which had not 
begun to push, were in the least inclined to canker, 
whilst the greatest part, though not the whole, of the 
others are, cankered. I intend this spring to try somte 
ipore experiments, which I hope will be more satisfac- 
tory. The above is only intended as a few hjnts, in or-' 
der that any member of the Society may make the like 
^r other experiments^ to ascertain how far the siboye is 
^entitled to credit^ 
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l^ote on the Pyro-Hgnedus Jcid, or Acetic Acid, produced 
during the Carbonisation of Wood in close Vessels* 

By M. D£Y,£ux:, 

« 

From the AifNAtEs pe Chimie. 

X HE utility of chemistry would be confined within very 
narrow limits, if those who devote themselves to the study 
qf that science were content with presenting merely in- 
sulated facts; but when, after collecting they endeavour 
%o arrange ibemi when by dfnt of research they succeed 
in proving that a proper application of the result of their 
labours may lead to the creation, as it were, of new pro- 
ducts, or to the multiplication and improvement of those 
which are in common u^e and of indispensible necessity, 
}t is then impossible to' deny that chemistry must be 
filassed aaiong the sciences most worthy of being culti-f 
yated. 

^t if the evidences of the utility of chemistry are now 
so numerous that there is no need to adduce new ones, I 
^m nevertheless of opinion that we ought not to omit 
opportunities of collecting such as from their importance 
^ve peculiarly deserving of attention. With this view I 
shall preserft the reader with some observations on the 
kind of acid produced by wood during its combustion, 
und on the use which may be made of thid acid either iq 
pharmacy, in the art$, or for domestic purposes. 

''It has been long known, .that atnong the products fur? 
fished by vegetables when decomposed by means of 
beat, in vessels for distillation, there is always found a 
considerable quantity of acid. But it is a circumstance 
worthy of remark, that its smell and taste alone attracted 
|my attention, and that^ without taking the trouble to 
xnske researches in order to ascertain it|ii|itu re, chemists 

contented 
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^coDtented themselves with considering it as an acid stii 
generis^ to which, on account of the process employed to 
obtain it, they gave the name of Pyro-ligneous acid : they 
,even endeavoured to assign it a place among the vegeta- 
ble adds; and, in short, did all they could to insinuate 
that it bore no resemblance to any of the known acid^. 

Things remained in this state till it was found necea^- 
$ary to subject the pyro-ligneous acid to fresh experi* 
ments, with a view to determine with greater certainty' 
whether the properties asciibed to* this sub^ttance be* 
longed exclusively to it. Fourcroy and Vauquelin, who 
undertook this task^ soon discovered :the mistake under 
which they^ in common with other chemists, had beeq, 
« in considering the acid in question as a. particular acid^ 
whereas in fact it did not differ from acetic acid, especj- 
.ally when it was separated from the extraneous matters 
with which it was intermixed. 

The proofs with which these two chemists supported 

.their opinion on this subject seemed so conclusive, that 

fit waa impossible to call them in ques^tion : accordingly 

.the appellation of pyro-ligneous acid was soon super*^ 

ceded by that of acetic acid, which in every respect vfS\$ 

infinitely more appropriate. 

As to>its formation, the same chemists ascribed it to 

,the oxygen, hydrogen, and carbon, which, separating 

*;from one another during the combustion of the wood, af- 

ienf«u*ds^ re-united in proportions corresponding with 

.those that etre requisite for producing acetic acid. 

So far the whole merit of this discovery was confined 
to the having ascertained a chemical fact, which, in re* 
gard to the science, could not be looked upon with in- 
difference; but it was soon rendered more interesting. 
The carbonisation of wood in close vessels of great ca- 
pacity having become the, object Of important specula* 

, Ccc 2 tions, 
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tions, afforded occasion for obtaining the pyro-Iigheot^a^ 
'acid in large quantity. Instead of endeavouring to get 
rid of it as useless, the persons engaged in these specula- 
tions did not hesitate to consider it as a product from 
which advantage might be derived/ and which might be- 
come kVL indispensable accessary to the profits expectcrd 
*/rom the sale of the charcoal. 

One difficulty remained, and this was to drseneage Ft 
from the oily empyreumatic matter, which* gave it a very 
disagreeable smtell and taste, and thus to bring it to the 
• state of pure acetic acid. 

Several attempts were made no d6ubt with this view, 
but all of them i^ere not completely successful ; yet at 
'length, by dint of perseverance, means were found to 
procure a very good acetic acid. 

Among those who most earnesly engagedin this ope- 
ration, I must particularly mentron Messrs. MoUerat as 
.'being'the first who, to my knowledge, produced vinegar 
resulting from the rectification of pyro-ligneous acid in a 
state of very high perfection, and as the first who pointed 
out the' useful purposes to which it might be applied, as 
well as the different preparations for which it may be ad- 
vantageously substituted for common vinegar. 

When once certain of the success of the means which 

■ — 

they had empFoyed to accomplish their object, Messrs. 
Mollerat thought it right to submit to the judgment of 
the first class of the Institute several specimens of the 
vinegar which they had prepared; and the Institute ap- 
pointed Messrs. Fourcroy, BeitKollet, and Vauquelin, to 
examine them, as well as the memoirs by which Cbey 
were accompanied. - * » 

In the report made by those commissioners, they lite- 
rally assert, that these specimens of vinegar are perfectly 
colourless and transparent, that they exhibit no traces of 

extraneous 
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Extraneous acids^ nor oF any salifiable base, neither do 
they, like common vinegar, contain tartar, malic ^acid, 
resinous and extractive matter ; that they are not indeed 
so full and strong; but that they possess the advantage 
of res^mbliiig radical vinegar* 

Conclusions so favourable ought naturally td have esta- 
blished the character of the acetic acid furnished by 
wood ; that is to say, as its identity with common dis- 
tilled vinegar was thus demonstrated) it seemed that not 
the least doubt ought to have been left respecting the 
advantages likely to result from its use in all such cases 
in which previously it was necessary to employ common 
distilled vinegar; but either from prejudice, or perhaps 
from motives' of private interest, attempts were made to 
raise doubts of the good qualities, and particularly of the 
purity of this acid ; it was even asserted, that for domes- 
tic uses 'it was attended with inconveniencies. 

It would have been easy for. Messrs. Mollerat to have 
answered the objections started on this subject, but.ther 
seem to have preferred leaving to others the task of. dis- 
pelling prejudices, the mor^ unreasonable as they were 
not founded upon- any positive facts; even though they 
should run the risk of being deprived, as too frequently 
happens to the authors of new inventions, of the advan- 
tages they ought naturally to have derived fronvthat to 
which their claim could not be disputed. 

What Messrs. Mollerat foresaw has come to pass. M. 
Henry Lemercier, who is at the head of an establishment 
at Baris for the manufacture of chemical products, an- 
nounces vinegar madeof pyro-ligneous acid, and to which 
he has found means to impart the same, nay I may say 
superior, qualities to those of the common distilled vine-* 
gar. H« declares that the process which he employs isr 
simple and not expensive ; and, as he asserts, that, by 
' mean$ 
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meant of an apparatus constructed for the purpose^ be is 
able to dUtii six buodced pounds per day^. it will be easy 
,for bim to dispose advaaugeously of a large quantity pf 
ibat acid. 

I have bad occasion to examine this* vinegar^ and bave 
.f<»und that it actually possesses all the qualities attribi^ted 
40 it by M. Lemeccler* I have even remarked, ihot wbea 
. it is co«Qbined witb different salifiable 'bases, the salts ob- 
tained are so pure as to. have no need of being purified* 
I sbaJl memion among others tbe acetate of potash. This 
,sak^ which it is extremely difficult for druggists to pro- 
CJire very white aad pure by a first operation, when they 
. employ common distilled vinegar ; this salt, f say, when 
prepared with M.Lemercier's vinegar, is obtsuned puse 
«it once, and has all the; properties of tbe best ordioarj 
Bcetate of potash. , , 

One of tbe great advantages which in many cases will . 
doubtless lead to the employment of tbe purified vinegar 
of wood for the preparation of salts, is the facility that 
-will be afforded of having it, at a low price, in a more 
bigiily concentrated state than that In which the best 
common dlstiHed vinegar generally is. 

It is obvious, in fact, that as a certain weight of the 
first^mentioned vinegar pontains much more acid than a 
Jike vTcight of wine vinegar, a smaller quantity will suf- 
fice to saturate the saiifiable bases, and that by these 
means the operator will save the expense of evaporating 
saline iiquois, when be has occasion to concentrate them, 
in order to obtain crystallised salts, or , merely to have 
tliem in a. dry state. 

I must not forget to observe, ikat the vinegar of wood 
combines perlectly well with the aroma: of plants, and 
that it readily seizin ihe same soluble particles us are d is* 
jiolv^d by wine vinegar, when maqeraled,,dige$ted, or. in- 
fused, 
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ftised, With vegetable substances. Hence it is evidenv 
ttiat it musf be extremely serviceable for pbarmaeetttio 
purposes, and that the perfumers will be able to torn ic 
to «:ood account. 

There is also another operation in which the ose of the 
vinegar of Wood will be very serviceable, I fiieati the exi 
traction of soda. 

It appears, indeed, that in some manufactories this 
acid is already employed to decompose the solphate of 
soda ; and that by means of it a c»irboDate of soda^ mcrre 
pure than that procured by extraction frojoa muriate of 
soda, is obtained. . • 

The process employed is extremely simple. It con« 
sists in boiling, for a given time, a solution of sulphate 
^f soda with a solution of acetate of lime. In this ope* 
]>atioii the Milpluiric acid leaves the soda to attach itself 
to the lime, and at the same time the acetic acid com* 
bines with the soda, and forms an acetate of soda: the' 
hdtter salt being very soluble remains in solution, whilst 
the sulphate of lime, which is difficult of solution, is pre^ 
bipitated. When the operation is considered as iinrshed^ 
the liquor is left to cool, filtered, evaporated to dryness, 
aod the residnnm calcined in a furnace made for the pur- 
pose; and when the acetate is en tir(ely decomposed no^ 
thing remains but a white substance, the solution of 
virhich in water needs only to be evaporated to a suitab^ 
pbint to furnish very fine crystals of carbonate of soda. 

. When the idea of decomposing the sntpilmte of soda 
with the vinegar of wood was first conceived, it was 
thought that this acid might be used unrectified ; but it 
was soon fouud that the soda obtained from, it vi^as not 
pure, and that, to procure it in the state desired, it was 
necessary to have recourse to fresh operations, which of 
course rendei*cd the process more complex. As there 
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« 
is not this inconvenience with rectified acid^ it is evident 

that it could not be loiig before a preference was given 

to th^ latler. 

Wliilst I insist on the advantages of the process of 
which I have been treating, I am far from believing that 
it ought to be considered as sufficient to induce the giv^i^ 
ing up of that which has for its object the extraction of 
the soda that forms the ba^e of muriate of soda. The 
facility of having this sah in great quantity, and always 
at a lower price than the sulphate of soda^ will undoubt*. : 
edly occasion the first of these salts to be used it) opera- ' 
tions upon a large scale; but even though sulphate of. 
soda should not be employed except jn second-rate ma« 
nufactoriesy still these would be certain to. turn it to good 
account, especially if^ as there is reason to hope, the 
means of procuring the sulphate of soda and the acid of 
wood should hereafter be multiplied* 

I could have adduced several other proofs, demonstrate 
ing tbe.many advantages that may be derived from the 
identity which has been ascertained to exist between rec- 
tified pyro-ligneoiis acid and vinegar, if those which 1, 
have mentioned had not seemed sufficient to make those 
persons sensible of their error who would still raise 
doubts upon this subject. I am also persuaded * that 
when convinced how much it is to their interest to prefer 
on many occasions this new acid to wine vinegar, tbey will - 
not hesitate to employ it whenever the products which 
tbey seek to obtain need the concurrence of acetic acid* 
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